Tucson International Airport master plan update by Landrum & Brown (Author) & Tucson Airport Authority (Recipient)

 TUCSON INTERNATIONAL AIRPORT 
 
 
MASTER PLAN UPDATE 
PD00-370 
 
 
 
 
 
 
 
December 2004 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 
 
 
Landrum & Brown, Incorporated 
11279 Cornell Park Drive 
Cincinnati, Ohio  45242 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 1  
TABLE OF CONTENTS 
CHAPTER 1 – GOALS AND OBJECTIVES 
1. Global/General ...........................................................................................2 
2. Airside ........................................................................................................2 
3. Terminal .....................................................................................................3 
4. Landside.....................................................................................................3 
5. Financial.....................................................................................................3 
 
CHAPTER 2 – INVENTORY OF EXISTING CONDITIONS 
1. Airport History and Role .............................................................................1 
2. Airport Location ..........................................................................................2 
3. Existing Airport Facilities ............................................................................2 
4. Airspace and ATC....................................................................................33 
5. Surrounding Land Use .............................................................................38 
6. Meteorological Conditions........................................................................41 
7. Utilities......................................................................................................45 
8. Financial Information................................................................................55 
 
CHAPTER 3 – AVIATION ACTIVITY FORECAST 
1. Purpose and Context .................................................................................1 
2. Factors Affecting Aviation Demand ............................................................5 
3. Sources of Data .........................................................................................8 
4. Tucson International Airport – Air Trade Area............................................9 
5. Historical Aviation Metrics ........................................................................12 
6. Forecast Approach and Methodology ......................................................18 
7. Terminal Area Forecast Variance Analysis ..............................................29 
 
CHAPTER 4 – FACILITY REQUIREMENTS 
1. Planning Demand Levels ...........................................................................1 
2. Airfield Demand/Capacity Analysis ............................................................1 
3. Airside Facility Requirements...................................................................11 
4. Terminal Area Facilities............................................................................31 
5. Landside/Surface Transportation Facilities ..............................................41 
6. Air Cargo Facilities ...................................................................................59 
7. General Aviation Facilities........................................................................66 
8. Support Facility Requirements .................................................................74 
9. Utility Requirements .................................................................................95 
10. Airport Property Requirements.................................................................99 
11. Summary of Facility Requirements ........................................................100 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 2  
TABLE OF CONTENTS (Cont.) 
CHAPTER 5 – CONCEPT DEVELOPMENT 
1. Master Plan Development Strategy............................................................1 
2. Lane Use Scenarios...................................................................................3 
3. Airfield Facilities .........................................................................................6 
4. Terminal Facilities ....................................................................................12 
5. Master Plan Development Options...........................................................22 
6. Landside Facilities....................................................................................32 
7. Cargo Facilities ........................................................................................41 
8. General Aviation/Corporate Facilities.......................................................43 
9. Support Facilities......................................................................................44 
10. Preferred Alternative ................................................................................48 
 
CHAPTER 6 – PREFERRED ALTERNATIVE 
1. Preferred Alternative ..................................................................................1 
2. Infrastructure Needs...................................................................................8 
 
CHAPTER 7 – PROGRAM IMPLEMENTATION 
1. Master Plan and Associated Projects and Cost Estimates.........................1 
2. Project Phasing ..........................................................................................6 
3. Financial Implementation Plan .................................................................15 
4. Financial Implementation Plan PDL 1 ......................................................20 
5. Financial Implementation Plan PDL 2 – PDL 4 ........................................23 
6. Detailed Plan of Finance and Airline Financial Impacts ...........................23 
 
CHAPTER 8 – ENVIRONMENTAL OVERVIEW 
1. Environmental Requirements .....................................................................1 
2. Previous Environmental Evaluations..........................................................2 
3. Existing Airport and Surrounding Land Use ...............................................2 
4. Noise Compatibility ....................................................................................4 
5. Air Quality...................................................................................................4 
6. Water Quality .............................................................................................5 
7. Vegetation..................................................................................................8 
8. Threatened and Endangered Species........................................................8 
9. General Wildlife..........................................................................................9 
10. Archaeological Resources..........................................................................9 
11. Social Impacts..........................................................................................10 
12. Induced Socioeconomic Impacts..............................................................10 
13. Conclusion ...............................................................................................10 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 3  
TABLE OF CONTENTS (Cont.) 
APPENDIX A – CLEAR ZONE POLICY 
 
APPENDIX B – BENEFIT COST ANALYSIS 
1. Purpose and Context .................................................................................1 
2. Summary of Findings .................................................................................1 
3. Goals and Objectives .................................................................................2 
4. Project Description .....................................................................................3 
5. Definition of Base Case..............................................................................3 
6. Assumptions...............................................................................................5 
7. Alternatives ..............................................................................................10 
8. Project Benefits ........................................................................................10 
9. Project Costs............................................................................................15 
10. Financial Evaluation .................................................................................17 
11. Sensitivity Analysis...................................................................................20 
12. Conclusions..............................................................................................20 
 
APPENDIX C – TERMINAL CAPACITY STUDY 
1. Introduction ................................................................................................1 
2. Executive Summary ...................................................................................1 
3. Methodology...............................................................................................2 
4. Existing Capacity Analysis .........................................................................5 
5. Future Expansion Requirements..............................................................19 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 4  
LIST OF TABLES 
CHAPTER 2 – INVENTORY OF EXISTING CONDITIONS 
Table 2-1 Ten Year Airport Development Grant History.............................3 
Table 2-2 Existing Buildings Inventory .......................................................8 
Table 2-3 Summary of Existing Runway Facilities ...................................12 
Table 2-4 Taxiway Exit Angles .................................................................14 
Table 2-5 Lighted Obstructions to Air Navigation .....................................16 
Table 2-6 Terminal Space Summary........................................................19 
Table 2-7 Summary of Airline Leased Space...........................................20 
Table 2-8 Gate/Airline Allocation Summary by Leasor.............................21 
Table 2-9 Fixed Base Operations.............................................................30 
Table 2-10 Percent Wind Coverage ...........................................................44 
 
CHAPTER 3 – AVIATION ACTIVITY FORECAST 
Table 3-1 Tucson Air Trade Area Statistics..............................................11 
Table 3-2 Historical Average Fare Comparison .......................................12 
Table 3-3 Historical Load Factors ............................................................13 
Table 3-4 2003 Non-stop City-pairs .........................................................14 
Table 3-5 Top 20 Origin & Destination Markets .......................................15 
Table 3-6 Add-Drop Scheduled Air Service Analysis ...............................17 
Table 3-7 Summary of Statistical Output of Regression Equations..........19 
Table 3-8 Passenger Enplanements Forecast .........................................22 
Table 3-9 Air Freight and Mail Forecast (in pounds) ................................25 
Table 3-10 Aircraft Operations Forecast ....................................................27 
Table 3-11 General Aviation and Military Based Aircraft Forecast .............29 
Table 3-12 Forecast Variations Summary..................................................29 
 
CHAPTER 4 – FACILITY REQUIREMENTS 
Table 4-1 Planning Demand Levels ...........................................................2 
Table 4-2 Operations Forecast Summary ..................................................4 
Table 4-3 Aircraft Fleet Mix by Category....................................................5 
Table 4-4 Capacity and Delay ....................................................................9 
Table 4-5 FAA Design Standards.............................................................12 
Table 4-6 FAA Design Criteria .................................................................14 
Table 4-7 Narrow Body Equivalent Gate (NBEG) Index...........................31 
Table 4-8 2003 Domestic Gate Configuration and Utilization...................32 
Table 4-9 Annual Departures per Gate Method .......................................34 
Table 4-10 Annual Enplaned Passengers Per Gate Method......................35 
Table 4-11 Percent Increase in Annual Operations Method.......................36 
Table 4-12 Terminal Building Space Requirements ...................................40 
Table 4-13 Existing Peak Hour Vehicle Demand .......................................46 
Table 4-14 Peak Hour Vehicle Demand through PDL 4.............................47 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 5  
LIST OF TABLES (Cont.) 
CHAPTER 4 – FACILITY REQUIREMENTS (Cont.) 
Table 4-15 Existing Peak Hour Curbfront Demand ....................................50 
Table 4-16 PDL 1 Peak Hour Curbfront Demand and  
    Linear Curb Requirement......................................................52 
Table 4-17 PDL 2 Peak Hour Curbfront Demand and  
    Linear Curb Requirement......................................................53 
Table 4-18 PDL 3 Peak Hour Curbfront Demand and  
    Linear Curb Requirement......................................................54 
Table 4-19 PDL 4 Peak Hour Curbfront Demand and  
    Linear Curb Requirement......................................................55 
Table 4-20 Existing Total Public Parking Demand and Capacity ...............56 
Table 4-21 Total Peak Public Parking Future Facility Requirements .........57 
Table 4-22 Future Employee Parking Demand ..........................................58 
Table 4-23 Integrated Cargo Carrier Building Requirements .....................62 
Table 4-24 Integrated Cargo Carrier Apron Requirements ........................63 
Table 4-25 Integrated Cargo Carrier Truck/Auto Requirements.................64 
Table 4-26 Belly Cargo Building Requirements..........................................65 
Table 4-27 Belly Cargo Truck/Auto Requirements .....................................66 
Table 4-28 Summary of General Aviation Aircraft Fleet Mix Projections....68 
Table 4-29 Percent of Covered Aircraft Storage Type by Aircraft Type .....69 
Table 4-30 General Aviation Hangar Storage Requirements .....................70 
Table 4-31 General Aviation Aircraft Parking Apron Requirements ...........72 
Table 4-32 General Aviation Terminal Services and Auto Parking.............73 
Table 4-33 Jet A Commercial Fuel Storage Requirements ........................78 
Table 4-34 100LL Fuel Storage Requirements ..........................................79 
Table 4-35 Fuel Storage Land Requirements ............................................80 
Table 4-36 Flight Kitchen Facility Requirements........................................83 
Table 4-37 Aircraft Maintenance Facility Requirements.............................85 
Table 4-38 GSE Maintenance Building Requirements ...............................87 
Table 4-39 Existing Airfield Maintenance Facilities ....................................88 
Table 4-40 Airfield Maintenance Facilities Assessment .............................89 
Table 4-41 FAA ARFF Equipment Requirements ......................................93 
Table 4-42 ARFF Vehicular Capacities for Extinguishing Agents...............94 
Table 4-43 Summary of Facility Requirements ........................................102 
 
CHAPTER 5 – CONCEPT DEVELOPMENT 
Table 5-1 Priority Roadway Projects ........................................................38 
Table 5-2 Development Options – Preferred Alternative..........................49 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 6  
LIST OF TABLES (Cont.) 
CHAPTER 7 – PROGRAM IMPLEMENTATION 
Table 7-1 Master Plan Update Project List.................................................2 
Table 7-2 Funding Requirements by PDL1 ..............................................18 
Table 7-3 Sources and Uses of Funds PDL 1..........................................21 
 
APPENDIX B – BENEFIT COST ANALYSIS 
Table B-1 BCA General Assumptions Summary ........................................6 
Table B-2 Planning Demand Levels ...........................................................5 
Table B-3 Comparison of TUS Forecast to Draft 2003 TUS APO  
    Terminal Area Forecast...........................................................7 
Table B-4 Summary of Aircraft Delay Study Findings...............................11 
Table B-5 Project Benefits ........................................................................16 
Table B-6 Approximate Historical Maintenance Costs (1997 – 2003) ......15 
Table B-7 Project Costs............................................................................18 
Table B-8 Net Benefits versus Costs........................................................17 
Table B-9 Discounted Benefits and Costs ................................................19 
 
APPENDIX C – TERMINAL CAPACITY STUDY 
Table C-1 Summary of Facility Capacity& Growth Requirements...............3 
Table C-2 Ticketing Capacity......................................................................6 
Table C-3 Baggage System Capacity.........................................................7 
Table C-4 Security Checkpoint Capacity ....................................................8 
Table C-5 Circulation Area Capacity...........................................................9 
Table C-6 Gate Capacity ..........................................................................12 
Table C-7 Holdroom Capacity...................................................................13 
Table C-8 Concessions Capacity..............................................................14 
Table C-9 Restroom Capacity...................................................................15 
Table C-10 Curbfront Capacity ...................................................................16 
Table C-11 Parking Capacity ......................................................................18 
Table C-12 Summary of Terminal Processor Requirements –  
    7 Million Annual Passenger Demand Level...........................22 
Table C-13 Future Holdroom Requirements...............................................24 
Table C-14 Summary of Concourse Area Requirements –  
    7 Million Annual Passenger Demand Level...........................25 
Table C-15 Incremental Concourse Area Requirements ...........................25 
Table C-16 Total Peak Public Parking Future Facility Requirements .........26 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 7  
LIST OF EXHIBITS 
CHAPTER 2 – INVENTORY OF EXISTING CONDITIONS 
Exhibit 2-1 Airport Location Map..................................................................4 
Exhibit 2-2 Airport Vicinity Map ....................................................................5 
Exhibit 2-3 Existing Airport Land Use...........................................................6 
Exhibit 2-4 Existing Airport Land Use (Detail) ..............................................7 
Exhibit 2-5 Gate Allocation Map (by User) .................................................22 
Exhibit 2-6 Regional Roadways & Key Access Routes..............................24 
Exhibit 2-7 Existing 2000 Intersection & Arterial Level of Service .............25 
Exhibit 2-8 Airport Access Roads and Landside Facilities .........................27 
Exhibit 2-9 Tucson Terminal Airspace Area...............................................35 
Exhibit 2-10 Surrounding Land Use .............................................................39 
Exhibit 2-11 Wind Rose Data.......................................................................43 
Exhibit 2-12 Existing Telecom......................................................................48 
Exhibit 2-13 Existing Sewer .........................................................................49 
Exhibit 2-14 Existing Electric........................................................................51 
Exhibit 2-15 Existing Natural Gas ................................................................53 
Exhibit 2-16 Existing Water ..........................................................................54 
Exhibit 2-17 Existing FAA Control Systems .................................................56 
 
CHAPTER 3 – AVIATION ACTIVITY FORECAST 
Exhibit 3-1 Aviation System Shocks and Recoveries...................................2 
Exhibit 3-2 Tucson International Airport Air Trade Area...............................9 
Exhibit 3-3 Annual Enplaned Passengers..................................................23 
Exhibit 3-4 Annual Air Freight and Mail ......................................................26 
Exhibit 3-5 Annual Aircraft Operations .......................................................28 
 
CHAPTER 4 – FACILITY REQUIREMENTS 
Exhibit 4-1 Existing Airfield...........................................................................3 
Exhibit 4-2 Runway Operating Configurations .............................................7 
Exhibit 4-3 Demand/Capacity.....................................................................10 
Exhibit 4-4 Typical Critical/Design Aircraft .................................................13 
Exhibit 4-5 Takeoff Runway Length Requirements ....................................16 
Exhibit 4-6 Landing Runway Length Requirements ...................................17 
Exhibit 4-7 Runway Object Free Areas/Protection Zones ..........................25 
Exhibit 4-8 FAR Part 77 Imaginary Surfaces..............................................29 
Exhibit 4-9 Existing Gate Facilities and Allocation by User ........................33 
Exhibit 4-10 Departures Per Gate Method PDL 2 ........................................37 
Exhibit 4-11 Departures Per Gate Method PDL 4 ........................................38 
Exhibit 4-12 Existing (2000) ADT Traffic Congestion ...................................42 
Exhibit 4-13 Estimated (2025) ADT Congestion with Plan Improvements ...43 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 8  
LIST OF EXHIBITS 
CHAPTER 4 – FACILITY REQUIREMENTS (Cont.) 
Exhibit 4-14 Estimated (2025) ADT Congestion under  
    No Build Conditions...............................................................44 
Exhibit 4-15 Existing Term Curbfront Facilities and  
    Data Survey Locations ..........................................................49 
Exhibit 4-16 Air Cargo..................................................................................60 
Exhibit 4-17 General Aviation Facilities........................................................67 
Exhibit 4-18 Air Traffic Control Tower ..........................................................75 
Exhibit 4-19 Fuel Farms...............................................................................77 
Exhibit 4-20 Flight Kitchen ...........................................................................82 
Exhibit 4-21 Aircraft Maintenance ................................................................84 
Exhibit 4-22 Airfield Maintenance.................................................................90 
Exhibit 4-23 Aircraft Rescue and Firefighting...............................................92 
Exhibit 4-24 Security/Police .........................................................................96 
Exhibit 4-25 Property to be Acquired .........................................................101 
 
CHAPTER 5 – CONCEPT DEVELOPMENT 
Exhibit 5-1 Issues and Opportunities ...........................................................2 
Exhibit 5-2 Land Use Plan – The Jump........................................................4 
Exhibit 5-3 Land Use Plan – The Slide ........................................................5 
Exhibit 5-4 Short Term and Long Term Runway Development Options.......8 
Exhibit 5-5 Terminal Envelope Comparison...............................................13 
Exhibit 5-6 Terminal Concept 1..................................................................16 
Exhibit 5-7 Terminal Concept 2..................................................................17 
Exhibit 5-8 Terminal Concept 3..................................................................19 
Exhibit 5-9 Terminal Concept 4..................................................................20 
Exhibit 5-10 Terminal Concept 5..................................................................21 
Exhibit 5-11 Master Plan Development – Option 1 ......................................24 
Exhibit 5-12 Master Plan Development – Option 2 ......................................26 
Exhibit 5-13 Master Plan Development – Option 3 ......................................27 
Exhibit 5-14 Master Plan Development – Option 4 ......................................29 
Exhibit 5-15 Master Plan Development – Option 5 ......................................31 
Exhibit 5-16 TAA Priority Roadway Projects ................................................36 
Exhibit 5-17 Regional Priority Roadway Projects .........................................39 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 9  
LIST OF EXHIBITS (Cont.) 
CHAPTER 6 – PREFERRED ALTERNATIVE 
Exhibit 6-1A Preferred Alternative ..................................................................2 
Exhibit 6-1B Preferred Land Use Plan............................................................3 
Exhibit 6-2 Future Sewer............................................................................10 
Exhibit 6-3 Future Power............................................................................11 
Exhibit 6-4 Future Gas/Fuel .......................................................................12 
Exhibit 6-5 Future Water ............................................................................14 
Exhibit 6-6 Future Telecom........................................................................15 
Exhibit 6-7 Future Drainage .......................................................................16 
 
CHAPTER 7 – PROGRAM IMPLEMENTATION 
Exhibit 7-1 PDL 1 Phasing Plan ...................................................................8 
Exhibit 7-2 PDL 2 Phasing Plan .................................................................10 
Exhibit 7-3 PDL 3 Phasing Plan .................................................................11 
Exhibit 7-4 PDL 4 Phasing Plan .................................................................13 
Exhibit 7-5 Beyond Planning Horizon.........................................................14 
Exhibit 7-6 PDL 1 Costs by Facility Group .................................................16 
Exhibit 7-7 Costs by Planning Demand Level ............................................17 
 
APPENDIX A – CLEAR ZONE POLICY 
Exhibit A-1  Clear Zone Policy.......................................................................3 
 
APPENDIX B – BENEFIT COST ANALYSIS 
Exhibit B-1  Runway Relocation Project ........................................................4 
Exhibit B-2  Hourly Demand ..........................................................................8 
Exhibit B-3  2023 Demand Distribution in 5-Minute Intervals ......................12 
 
APPENDIX C – TERMINAL CAPACITY STUDY 
Exhibit C-1  Gate Allocation by User ...........................................................11 
 
 Tucson International Airport 
Master Plan Update  Table of Contents  
 
Landrum & Brown  Table of Contents 
December 2004  Page 10  
REFERENCES 
Executive Summary General Aviation Strategic Plan for Tucson International 
Airport. Prepared by Coffman Associates, Inc., March 1998. 
 
FAR Part 150: Noise Compatibility Program Update for Tucson International 
Airport. Prepared by KPMG Peat Marwick. February 2001. 
 
Final Environmental Assessment for Land Acquisition for Runway 11R/29L at 
Tucson International Airport. Prepared by KPMG Peat Marwick. February 1991. 
 
Final Environmental Assessment for Land Acquisition for Far Parallel Runway at 
Tucson International Airport. Prepared by CDM. June 2002. 
 
Final Master Plan Update for Tucson International Airport. Prepared by Leigh 
Fisher Associates. November 1996. 
 
2001-2025 Regional Transportation Plan by Pima Association of Governments. 
 
Technical Paper for Proposed Aircraft Fuel Storage Facility and Associated 
Systems for Tucson International Airport. Prepared by Argus consulting, Inc., 
October 2002. 
 
Final Report Tucson International Airport Support Site Improvements Project 
No. PD99-315 Prepared by P&D Aviation McClier Corporation February 27, 
2002. 
 
 
 Tucson International Airport 
Master Plan Update  Goals & Objectives 
 
GOALS & OBJECTIVES 
 
The initial step in the Master Plan Update for Tucson International Airport (TIA) is 
the identification of a series of goals and objectives that will establish guidelines 
for the planning process. These goals and objectives reflect the input of the 
Tucson Airport Authority (TAA), the Long Range Planning Council (LRPC), the 
Airport’s Planning Advisory Committee (PAC), and the Airport’s Consultants.  
The Goals and Objectives will ultimately form the framework for evaluating the 
recommended long-range development plan and ensuring that the on-going 
development of the airport is consistent with the airport’s overall strategic 
objectives. The goals and objectives discussed herein are specific to the Master 
Plan Update, however they are aligned with the overall strategic goals of the 
Tucson Airport Authority for the management and operation of Tucson 
International Airport.  The goals represent the overarching strategic intent of the 
Master Plan Update while the objectives represent a summary level guidance for 
the development of the specific functional areas of the airport and will be further 
distilled into a series of detailed planning criteria for use in the development and 
evaluation of the master plan concept plans. 
 
Airport Role 
 
To meet the commercial air service needs of the region, while continuing to 
accommodate the needs of the Arizona Air National Guard and the corporate and 
general aviation communities, in a cost effective manner.   
 
Overall Goal 
 
Tucson International Airport will continue to accommodate the aviation demand 
in the region through responsible development of the airport. Areas of focus 
include the needs of passengers, air carriers, cargo carriers, as well as charter 
and business aircraft operators. Tucson International Airport will be developed on 
the basis of sound fiscal management, promotion of economic development 
activities, and the provision of quality facilities and service to our customers. 
 
Objectives 
 
The following list of objectives have been defined in response to the role of the 
airport and the overall goal of the Master Plan Update to further focus the 
planning effort.  Each of the objectives identified for the Master Plan Update has 
been categorized into one of five groups: 
 ?? Global / General – These are overarching objectives that reflect the 
overall desires of the airport 
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 ?? Airside – Planning objectives specifically focused on the development 
of the airside facilities including runways, taxiways and other aircraft 
operational areas ?? Terminal – Planning objectives for enhancing the passenger terminal 
facilities and airline areas including passenger processing, security, 
and passenger amenities ?? Landside – The objectives for the development of landside facilities 
such as access roads, curb fronts, parking, and rental car facilities ?? Financial – Planning objectives that reflect the airport’s desire to be 
fiscally responsible in its long range plans 
 
The following list summarizes the objectives of the Master Plan Update that have 
been identified. 
 
1. Global / General 
 ?? Establish future development triggers based on demand parameters 
not specific years ?? Ensure that the airport site boundaries are sufficient to accommodate 
the ultimate potential airfield, terminal, and support facility 
developments beyond the typical 20-year master plan horizon ?? Provide maximum flexibility in all development plans to allow the 
airport to respond to an ever changing industry ?? Provide opportunities for airport related collateral development, such 
as hotel, aviation education, restaurant facilites and conference 
facilities that enhance economic development in the region and are 
compatible with airport operations ?? Position the airport to respond to tenant and user needs in a timely 
manner ?? Ensure all developments are sensitive to potential beneficial or 
adverse environmental impacts ?? Maintain land use compatibility with the airport’s neighbors ?? Identify incentives and eliminate any disincentives for passengers to 
choose TIA for their air travel needs ?? Integrate increased safety and security considerations into planning for 
all development at TIA ?? Manage airport operations and activities to ensure maximum capacity 
of the facilities and airfield while ensuring compatibility with the 
surrounding environment  
 
2. Airside 
 ?? Preserve corridors for potential future parallel runways to ensure the 
long-term aviation goals of the region can be achieved 
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 ?? Evaluate and validate the timing and viability of the future relocated 
near-parallel air carrier runway through a benefit cost analysis 
 
3. Terminal 
 ?? Ensure passenger comfort and convenience in all plans by considering 
factors such as walking distances, amount and variety of concessions, 
holdroom space, and passenger greeting areas ?? Promote additional international passenger service by providing 
appropriately located and sized facilities for the processing of 
international passengers consistent with projected demand ?? Improve airline and passenger service by integrating international and 
domestic activity in the terminal ?? Promote increased passenger safety by integrating evolving 
security/TSA requirements 
 
4. Landside 
 ?? Maintain and enhance access to existing airport support areas and 
future development areas ?? Maintain and promote direct and convenient access to the airport from 
all directions 
 
5. Financial 
 ?? Establish priorities for airport projects and programs, phasing for 
capital budgeting purposes, and allocations of financial resources to 
ensure that required improvements can be implemented when needed 
at affordable levels ?? Identify and promote economic development opportunities in all areas 
of development 
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INVENTORY OF EXISTING CONDITIONS 
1. Airport History and Role 
Tucson’s first airport, Tucson Municipal Flying Field was built in 1919, making it 
the nation’s first municipal airport. In 1927 the airport moved to a larger site 
called Davis Monthan Airfield. It received its first scheduled commercial air 
service from Standard Airline (later renamed American Airlines) in 1928 and 
regular airmail service began two years later in 1930. 
Eventually, as military and civilian operations continued to increase, it became 
necessary to separate these activities. The military operation remained at the 
original site, which became Davis Monthan Air Force Base. Tucson Municipal 
Field, along with civilian activity, was relocated to a new parcel of land four and a 
half miles south of Davis Monthan, which is where Tucson International Airport 
(TIA) continues to reside today. 
In 1948, the City of Tucson created a separate quasi-governmental entity, the 
Tucson Airport Authority (TAA), to manage and oversee airport operations. In 
1951 the TAA’s responsibilities were expanded to include management of the 
local 906-acre general aviation airport, Ryan Airfield, located 12 miles west of 
Tucson. 
In 1956, the Arizona Air National Guard (AANG) established a base at Tucson 
Municipal Field. Commercial air service had continued to grow and 
improvements needed to be made. The TAA sold its first revenue bonds that 
same year to support the cost of needed improvements. 
Air carrier traffic at Tucson Municipal Field continued to grow between 1956 and 
1963. In order to accommodate this increasing demand, the TAA built a 152,000-
square foot terminal at a cost of $5.5 million. The new terminal provided Customs 
and Immigration services, which allowed the Airport to accommodate 
international arriving traffic; as a result, the Airport changed its name to Tucson 
International Airport (TIA). Between 1960 and 1976, over 20 different foreign 
carriers operated at the Airport. 
In 1974, the TAA conducted its first Master Plan for TIA to assess existing 
facilities and current aircraft traffic levels in addition to developing a forecast for 
continued demand at the airport. As a result, the Airport Use Agreement was 
established between the Airport and the airline tenants. 
In response to the growth in aircraft operations between the mid-1970’s and early 
1980’s, the airport again expanded its facilities. In 1981, the TAA sold $65 million 
in General Revenue Bonds to expand the terminal, extend the concourses to add 
gates, expand the parking lot and to build a separate international terminal to 
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accommodate the growing demand. In addition to these facility expansions, the 
Airport wanted to mitigate noise concerns from the community. Therefore, in 
1982, the Airport shifted Runway 11L/29R one half-mile to the southeast to a less 
populated area and began a Residential Sound Insulation Program.   
Since the first TIA Master Plan was conducted in 1974, the plan has been 
updated approximately every seven to ten years. The most recent update was 
completed in 1996, which identified the need for a third long-term parallel runway 
and concourse extensions. In order to ensure that the airport could make the 
necessary expansions to meet the region’s needs, the TAA has been actively 
acquiring the land surrounding the airport to accommodate the long-term airfield 
development plan.  
In the last ten years, 50 airport development projects, totaling $39.6 million 
dollars, have been completed at the Airport that have been funded through 
Federal, State and Local grants. Table 2-1 lists the projects, funding sources and 
associated costs by year. 
2. Airport Location 
The Airport is located on 8,022 acres in southwestern Arizona’s Pima County.  In 
this location, TIA serves as the primary air carrier airport for the metropolitan 
Tucson area and many of the surrounding counties in southern Arizona as seen 
in Exhibit 2-1. The Airport is approximately eight miles south of downtown 
Tucson and four and a half miles southwest of Davis Monthan Air Force Base as 
depicted in Exhibit 2-2. 
The northern property boundaries are Valencia and Corona Roads; the Tucson-
Nogales Highway establishes the western boundary; the southern boundary is 
one mile south of Nogales-Old Vail Connection Road and Craycraft Road forms 
the eastern boundary.   
3. Existing Airport Facilities 
The inventory of existing airport facilities was accomplished through a site visit, 
discussions with Airport staff, and a review of Airport drawings and related 
studies. The facilities described in this section include the airfield, terminal area, 
landside and ground access facilities, air cargo, dedicated air freight (express, 
mail, and freighter cargo), belly cargo, general aviation, military operations area, 
and support facilities. The existing facilities and airport land use are illustrated on 
Exhibit 2-3 and Exhibit 2-4.  The Building Inventory List is included as Table 2-
2. The Airport elevation is 2,641’ MSL and all elevations provided in this 
inventory are listed as MSL. 
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Table 2-1 
Ten-Year Airport Development Grant History 
Year Improvement Project Cost Funding Source 
1993 Master Plan Update  $         186,690 FSL 
 TWY A Reconstruction  $      1,506,129 FSL 
 Apron Reconstruction  $      1,205,600 FSL 
 Apron Reconstruction  $      1,131,967 FSL 
 Apron Reconstruction  $         338,705 SL 
 Pavement Reconstruction  $         200,950 FSL 
 Drainage Improvements  $         134,788 FSL 
1994 TW 7S (Sec. 3) &7 (Sec. 2)  $         202,995 SL 
 Security Fencing/Gates  $           86,761 SL 
1995 GA Apron Recon - Helicopter Parking  $           26,300 SL 
 Service Road Reconstruction  $         240,053 SL 
 TWY D Lighting Upgrade  $         231,405 SL 
1996 Sound Insulation  $      2,054,689 FSL 
 Overlay RWY 3/21  $      1,928,000 FSL 
 Expand Air Freight Apron  $      1,355,800 FSL 
 Sound Insulation  $      1,098,177 FSL 
 Overlay TWY D & Lighting Upgrade  $         752,058 FSL 
 Overlay TWY D & Lighting Upgrade  $      1,034,870 SL 
1997 Airport Drive  $         391,135 SL 
 Storm Water Structural Improvements  $         138,000 SL 
 Perimeter Security Fencing  $         249,389 SL 
 Reconstruct TWY A-5  $         137,365 SL 
 GA Area Drainage Improvements  $         173,000 SL 
1998 Surface TWY and Aprons (Design Only)  $         333,333 SL 
 Site Improvements GA area A  $      1,104,444 SL 
 Overlay RWY 11R/29L  $      1,541,279 FSL 
 Airfield Security Fencing  $         265,553 FSL 
 Surface TWY and Aprons (Construction) - I  $         897,128 FSL 
1999 Sound Insulation  $      2,196,354 FSL 
 Aero Park Blvd Reconstruction - I  $         404,126 FSL 
 Modifications to Dispatch / CCTV Upgrades  $         343,744 FSL 
 Purchase Two Ramp Scrubbers  $         166,226 FSL 
 Aero Park Blvd Reconstruction - II  $         482,689 FSL 
 Surface TWY & Apron (Construction) - I  $      1,020,000 SL 
 EA For Land Acq.- Far Parallel Runway  $         100,000 SL 
2000 Sound Insulation  $      2,196,354 FSL 
 Surface TWY & Apron (Construction) - II  $      1,411,374 FSL 
 Airport Support Site Improvement  $         200,000 SL 
 Air Freight Apron  $         900,000 SL 
 Apron Reconstruction  $         240,000 SL 
2001 Runway and Taxiway Signage  $         462,100 SL 
 VOT  $           40,000 SL 
 Apron Construction  $         613,333 FSL 
 Rapid Intervention Vehicle  $         465,000 FSL 
 Firehouse Improvements  $         120,000 FSL 
 Security Fencing  $         234,600 FSL 
 Sound Insulation  $      5,490,886 FSL 
 Land Acquisition - Noise  $      3,000,000 FSL 
2002 Master Plan Update  $         516,667 SL 
  Update Airport Wide Basin Study  $           94,444 SL 
 Grand Total  $     39,644,460  
Source: TAA  S: State Grant 
F: Federal Grant  L: Local 
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 Table 2-2
Existing Building Inventory
(1 of 3)
Bldg # Name Area (SF) Construction Built Tenant(s)
A-110 Hangar 34626 Metal 1968 Sky West
A-111 Hangar / Office 24342 concrete / metal 1957
A-112 Maintenance Building 740 Concrete 1957 Candlar
B-155 Auto Shop Ramada 2300 Steel 1997 Tucson Airport Authority
B-159 Field Maintenance Trailer 660 Trailer 1982 Tucson Airport Authority
B-162 Electric Shop Trailer 1440 Double wide trailer 1976 Tucson Airport Authority
B-168 Weather Balloon Building 400 Stucco 1959 National Weather Service
B-178 Carpenter Shop 800 Wood 1950 Tucson Airport Authority
B-179 Landscaping Building 960 Wood 1952 Tucson Airport Authority
B-220 Office Building 7200 Concrete Block 1959 Tucson Airport Authority, Suarez International, 
Wright Flight
B-221 Restaurant 1917 Concrete Block 1962 Zepellin Deli
B-224 Electrical Vault 704 Concrete Block 1957 Tucson Airport Authority
B-228 "T" Hangar and Office:  Leading Edge 
Aviation
22400 Metal 1964 Leading Edge Aviation
B-229 "T" hangar and Office 21800 Metal 1964 Leading Edge Aviation
B-230 Terminal Building Complex 428747 Brick and Concrete 1964 Various rental car agencies, airlines, 
concessionaires/restaurants
B-231 RAC Parking Structure 676421 pre cast concrete 2002 Multiple rental car agencies
B-232 International Terminal Building 15852 Brick 1965 Immigration and Naturalization Service, U.S. 
Customs, U.S. Department of Agriculture
B-233 Storage Trailer 1200 Modular 1993 Puchi
B-235 Parking Management Complex 1210 Steel/masonry 1992 TAA / Ace Parking
B-239 West Air Freight Terminal 14608 Metal 1969 Radix, Southwest, Northwest, American, Suxarey 
International, Synergy Cargo, Continental, 
B-240 Business Office 36092 Adobe Block 1971 HIDTA
B-241A Hangar 4000 Metal 1991 Trajen Flight Support L.P./Drug Enforcement 
Administration
B-241B Hangar 6500 Metal 1998 Premier Aviation
B-241C Hangar 14000 Metal 1998 Aerospace International
B-242 Condo Hangars 20000 Metal 1971 Lone Mountain Ranch, C&L Enterprises, Prestige 
Homes, Jay Chamberlain, Joseph Bidwell, Paul 
B-243 Welding Shop / Storage 1600 Metal and Wood 1972 Tucson Airport Authority
B-244 Run up Stand 80 Metal 1964 ANG: Vacant-to be removed
B-245  Fuel Truck Ramada 2400 Metal 1989 Tucson Airport Authority
B-246 Old Electric Shop 1788 Wood 1986 Tucson Airport Authority
B-247 FBO 6000 Metal 1973 Hotton Enterprises
B-248 Hangar 3000 Metal 1973 Hotton Enterprises
B-249 Radio Shop 3300 Metal 1973 Hotton Enterprises
B-250 Landscaping-Chemical Storage 400 Wood 1951 TAA
B-251 Maintenance Office 1263 Wood 1945 TAA
B-252 Shower Facility 660 Masonry 1989 TAA
B-253 Greenhouse 576 Masonry and Plastic 1975 TAA
B-254 Warehouse 5300 Metal 1992 TAA
B-255 Freight Terminal 16000 Tilt-up Concrete 1993 FedEx
B-259 Office Building 10311 Steel 1973 Sky West
B-260 Modular Building 1440 Modular 1994
B-264 Service Center 4000 Masonry 1972 Avis
B-264A Service Center 1440 Modular unit Unknown Avis
B-265 Hertz Service Center 5600 Masonry 1972 Hertz
B-273 Paint Shop 440 Metal 1969 TAA
B-274 Maintenance Mechanic Shop 3400 Metal 1969 TAA
B-276 Shade Ramada 15200 Metal Unknown Trajen Flight Support L.P.
B-277 Shade Ramada 15200 Metal Unknown Trajen Flight Support L.P.
B-279 Parking Ramada 1800 Metal Unknown Trajen Flight Support L.P.
B-280 Helicopter Hangar 4000 Metal 1978 Southwest Helicopters
B-281 Tucson Police Hangar 6750 Metal 1978 Tucson Police Department
B-282 Ratliff Aero Hangar & Office 5800 Metal 1978 Ratliff Aero Sales, Macey & Mershon Oil
B-283 Shade Ramadas 9600 Metal 1979 TAA
B-284 Fire Station 10595 Masonry 1977 TAA
B-285 Aircraft Ramada 4500 Metal 1973 Hotton Aviation Enterprises
B-286 Maintenance Building 1540 Masonry 1991 Delta Air Lines
B-288 "T" Hangar and Offices 22000 Metal 1978 Aviation Services LTD
B-289 Hangar 8000 Metal 1978 Lan-Dale, U.S. Border Patrol
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 Table 2-2
Existing Building Inventory
(2 of 3)
Bldg # Name Area (SF) Construction Built Tenant(s)
B-292 Office Building 2257 Brick 1978 National Weather Service
B-293 Hangar 8000 Metal Unknown Marbor Aviation
B-298 East Freight Terminal 25548 Block and stucco 1982 Air Cargo Transit, Airborne Express, America 
West, American, Delta, Emery Worldwide, 
United, USAir, Wildcat Express US Postal 
Service
B-299 Central Plant 7905 Concrete block 1984 TAA
B-300 Flight Kitchen 25000 Block tiltup 1980 Sky Chefs
B-301 Administration Building Ramada East 3240 Steel 1982 TAA
B-302 Administration Building Ramada South 2160 Steel 1988 TAA
B-303 Electric Substation 400 Concrete block 1957 Tucson Electric Power
B-304 Administration Building 14385 Masonry and steel 1983 TAA
B-305 Hangar 6800 Metal 1979 Lan-Dale
B-306 Hangar 6800 Metal 1981 Victor II
B-307 Hangar 6800 Metal 1981 Redman
B-308 Hangar 6800 Metal 1981 Hotton Aviation Co.
B-309 Self-Service Fuel Facility 12000 gallon tanks (1 
diesesl, 2 gasoline)
1987 TAA
B-315 Triturator and Wash Rack 90 1994 TAA
B-40 Tower and Flightline 21784 Steel and corrugated 
cement siding
1958 Federal Aviation Administration/TAA
B-400 Environmental Research Lab Complex Many types University of Arizona
B-410 Executive Aircraft Ramada 14000 Metal Unknown TAA
B-415 Air Freight Terminal 13000 Tilt up concrete 1998 Aergo (Emery)
B-416 Hangar 10691 Metal 2000 Universal Avionics
B-417 Hangar 9400 Metal 2001 HIDTA
B-418 Aircraft Wash Rack 5041 Metal 2002 TAA
B-419 Rental Car Building 15875 Metal/Concrete 2002 Multiple rental car agencies
B-420 RAC Ramadas, Wash, Building and 
Office Complex
10910 Masonry 1993 Various rental car agencies
B-65 Operations Storage/Oil Room 750 Brick 1961 Tucson Airport Authority
B-8 Hangar 19500 Wood and corrugated 
cement siding
1954 Trajen Flight Support L.P.
B-FFA Fuel Farm A 1972 TAA  (25000 gallons)
B-FFB Fuel Farm B 1984 TAA  (25000 gallons)
B-P&S Shuttle Parking Lot Pay Booth 75 Metal Unknown TAA / Ace Parking
B-W9 Well #9 Pump House (pump house 
building removed)
n/a n/a TAA (irrigation only)
C-175 Office Building 24440 Brick/metal 1993 Flight Safety International
C-176 Training Building 7200 Concrete block and 
wood
1953 Bombardier
C-241 RTR Site 1000 Concrete block 1971 FAA
C-266 Office Building 8700 Masonry and steel 1975 Hughes Credit Union
C-268 Shop Building 75600 Masonry and steel 1976 Bombardier
C-269 Ramada 4600 Steel 1976 Bombardier
C-270 Shop Building 10800 Masonry and steel 1976 Bombardier
C-271 Shop Building 36200 Masonry and steel 1977 Bombardier
C-285 Shop Building 149327 Masonry and steel 1980 Bombardier
C-286 Offices 600 Metal 1974 Bombardier
C-291 Paint Facility 36894 Metal 1980 Bombardier
C-292 Bombardier Gate House & Security 100 Metal Unknown Bombardier
C-294 Bombardier Paint Shop 37510 Metal 1981 Bombardier
C-295 Challenger Completion 131,651 Metal 1999 Bombardier
C-296 Maintenance Building 53472 Metal and block 1981 Bombardier
C-297 Paint Facility 14344 Metal 1981 Bombardier
C-300 Hangar 234000 Metal and Masonry 1990 Bombardier
C-301 Offices 19000 Metal 10 Bombardier
C-303 Warehouse 20800 Block 1981 A.E. Petsche
C-304 Electric Substation 22500 Tucson Electric
C-305 Gate House 100 Metal 1990 Bombardier
C-306 Paint Facility 63397 Metal 2000 Bombardier
C-307 Hangar 131651 Metal 2000 Bombardier
C-308 Maintenance Shop 24,000 Metal 1999 Bombardier
C-802 Office Raytheon
C-803 Office Raytheon
C-805 Office Raytheon
C-807 Office Raytheon
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Table 2-2
Existing Building Inventory
(3 of 3)
Bldg # Name Area (SF) Construction Built Tenant(s)
C-808 Office and Assembly Facility Raytheon
C-840 Office Raytheon
C-842 Office Raytheon
C-844 Athletic Center Raytheon
C-847 Office and Assembly Raytheon
C-848 Hangar 63000 Metal 2000 Raytheon
C-FFE Fuel Farm E 1952 Bombardier
D-101-9/10 Abandoned Fire Station 2330 Brick 1953 TAA
D-1-1 Hangar 125000 Wood 1942 Tucson Industrial Center (Durodine)
D-111 Maintenance Shop 2800 Brick 1944 TAA
D-153 Warehouse 73200 Metal 1953 Tucson Industrial Center
D-158 Block Building North 375 Concrete block 1957 Tucson Industrial Center
D-159 Storage Building 6250 Wood 1953 Tucson Industrial Center
D-167 Manufacturing Building 63250 Concrete block 1953
D-2-2 Hangar 125000 Wood 1942 Tucson Industrial Center
D-250 Storage Building 1200 Trailer Unknown Tucson Industrial Center / Glenco
D-252 Office Building 1650 Trailer Unknown Hamilton Aviation
D-260 Hangar 34000 Metal 1985 Hamilton Aviation
D-261 Office Building 4000 Metal 1973 U.S. Forest Service
D-262 Storage Building 150 Masonry Unknown Starship
D-267 Warehouse 21500 Metal 1973 Hamilton Aviation
D-268 Modular Building Modular Hamilton Aviation
D-269 Hangar 15000 Metal Unknown Hamilton Aviation
D-273 Hangar / Classrooms 32981 Metal 2001 Pima Community College
D-31 Classroom 4000 Wood and metal 1951 Civil Air Patrol (3 units)
D-3-3 Hangar 125000 Wood 1942 Tucson Industrial Center
D-4 Hangar 18225 Wood/corrugated siding 1951 Sunwest Aviation
D-5 Hangar 7050 Wood/corrugated siding 1951 Sunwest Aviation
D-6 Office Building 3290 Wood/corrugated siding 1951 Sunwest Aviation
D-7 Hangar 9450 Wood 1951 Double Eagle & Coleman Aviation
D-71-18 Warehouse 3200 Metal 1944 Tucson Industrial Center, Durodyne
D-8 Office 1400 Modular Double Eagle Office
D-FFC Fuel Farm C (25000 gallons) 1952 TAA
D-FFD Fuel Farm D (25000 gallons) 1953 TAA
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3.1 Airfield 
The airfield discussion focuses on the airport’s runways, taxiways, apron areas, 
and associated navigational aids (NAVAIDs), Part 77 Imaginary Surfaces, 
obstructions, and Runway Protection Zones (RPZs). The airfield is currently 
designed to accommodate up to Aircraft Approach Category “D” and Airplane 
Design Group “IV” aircraft including the Boeing 747-400. The Airport Reference 
Code for TIA is ARC D-IV. 
3.1.1 Runways 
The TIA airfield is comprised of three runways; one set of close parallel 
runways separated by a distance of 706.5 feet (oriented in a 
northwest/southeast direction) and one crosswind runway (oriented in a 
northeast/southwest direction). Parallel Runways 11L-29R and 11R-29L 
measure 10,996’ x 150’ and 8,408’ x 75’ respectively.  The crosswind 
runway, Runway 3-21, measures 7,000’ x 150’. Runway threshold 11R is 
displaced 1,410 feet; this results in an available landing length of 6,998 
feet.  Runway threshold 3 is displaced 840 feet; this results in an available 
landing length of 6,160 feet.  Runways 11L-29R and 3-21 have an aircraft-
arresting devices that are used by AANG. All runways, except 11R/29L, 
are grooved asphalt; and all runways are considered to be in “good” 
condition. A summary of the runway data for each of the three runways is 
presented in Table 2-3. 
Runway 11L-29R is the primary runway and is used as almost exclusively 
by air carrier and military aircraft when weather conditions permit. Adverse 
wind conditions occasionally result in the use of crosswind Runway 3-21. 
The crosswind runway is also used for convenience by general aviation 
aircraft when conditions allow. Runway 11R-29L, originally built as a 
taxiway, has been converted to a temporary runway used by general 
aviation aircraft. 
3.1.2 Taxiways 
The taxiway system at TIA provides aircraft access between the runways 
and the passenger terminal complex, general and corporate aviation 
areas, military facilities, airfreight terminals, and other aircraft parking 
areas. 
All the taxiways and taxiway exits at the airport are 40, 75, or 150 feet 
wide. Runway 11L-29R is provided with a full-length parallel taxiway, 
Taxiway A. Taxiway A is 75 feet wide and is located to the northeast of 
Runway 11L-29R at a separation of 537.5 feet from the runway centerline. 
Runway 11L-29R is connected to Taxiway A at the thresholds, as well as 
at nine intermediate points between the thresholds, via six 90-degree 
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Table 2-3 
Summary of Existing Runway Facilities 
 Runway 11L-29R Runway 11R-29L Runway 3-21 
 11L 29R 11R 29L 3 21 
Runway Pavement Length (feet) 10,996 8,408 7,000 
Displaced Arrival Threshold 
(feet) 
None None 1,410 None 840 None 
Runway Landing Length (feet) 10,996 10,996 6,998 8,408 6,160 7,000 
Effective Gradient 0.591% 0.591% 0.656% 0.656% 0.127% 0.127% 
Approach Surface Slope 50:1 34:1 34:1 34:1 34:1 34:1 
Runway Threshold Elevation 
(feet above MSL) 
2,578 2,643 2,573.8 2,629 2,560.4 2,569.3 
Runway Marking Precision 
Non-
precision 
Non-
precision 
Non-
precision 
Non-
precision 
Non-
precision
Runway Edge Lighting HIRL HIRL MIRL MIRL MIRL MIRL 
Approach Lights/Aids 
MALSR 
PAPI 
(P4L) 
REIL 
VASI 
(V6L) 
PAPI 
(P4L) 
REIL None 
REIL 
VASI 
(V4L) 
Runway Instrumentation 
 
Precision 
 
Non-
precision  
Non-
precision  
Non-
precision 
Non-
precision  
Non-
precision 
Arresting Device Yes Yes No No No Yes 
SW 160,000 SW 120,000 SW 105,000 
DW 200,000 DW 140,000 DW 137,000 
DTW 350,000 DTW 220,000 DTW 230,000 
Pavement Strength (lbs) 
DDTW 585,000  DDTW 500,000 
See Airport Layout Plans Package, Sheet 2 Data Sheet, for more detailed runway information. 
DDTW = Double Dual Tandem Wheel aircraft  PAPI = Precision Approach Path Indicator  
DTW = Dual Tandem Wheel aircraft   VASI = Visual Approach Slope Indicator 
DW = Dual Wheel aircraft    REIL = Runway End Identifier Lights 
SW = Single Wheel aircraft    VOR = Very High Frequency Omnidirectional Range 
HIRL = High Intensity Runway Lights   MSL = Mean Sea Level 
MIRL = Medium Intensity Runway Lights   
MALSR = Medium Intensity Approach Light System with Runway Alignment Indicator Lights 
Source:  Tucson International Airport records, FAA Airport Master Record (FAA Form 5010-1) and JeppView. 
1/
  Minimum visibility for approaches, in statute miles according to JeppView publication. 
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exits, one 60-degree exit, and two 45-degree exits. Aircraft must cross-
Runway 11L-29R to access Runway 11R-29L from Taxiway A.  
Runway 11R-29L is provided with a partial parallel taxiway, Taxiway C. 
Taxiway C is 40 feet wide and is located to the southwest of Runway 11R-
29L. Approximately two-thirds of the taxiway (the northwest portion) is 
approximately 1,300 feet southwest of the Runway 11R-29L centerline 
and one-third of the taxiway (the southeast portion) is approximately 900 
feet southwest of the Runway 11R-29L centerline. The southwest end of 
Taxiway C connects to Runway 11R-29L approximately 220 feet 
southwest of the Runway 11R threshold, and the northeast end of 
Taxiway C connects to Runway 11R-29L approximately 1,850 feet 
northeast of Runway 29L threshold. Taxiway C is also connected to 
Runway 11R-29L via an exit at an intermediate point between the 
thresholds. 
Runway 3-21 is also provided with a partial parallel taxiway, Taxiway D. 
Taxiway D is 75 feet wide and is located to the southeast of Runway 3-21 
at a separation of 537.5 feet from the centerline. Taxiway D has four 
connections to the runway, two at the thresholds, one 600 feet the 
threshold of Runway 3, and at another point approximately 440 feet from 
the threshold of Runway 21. Table 2-4 details the taxiway exit angles for 
each runway. 
3.1.3 Air Carrier/Terminal Apron Areas 
The total Air Carrier/Terminal apron area at the Airport is approximately 
84,770 square yards including the international terminal apron. The 
terminal apron has 21 aircraft parking positions. The international terminal 
apron is located in front of the international passenger terminal and 
encompasses approximately 8,670 square yards with 2 parking positions. 
A fence divides the international terminal apron into two separate areas; 
General Aviation (GA) aircraft use the northwest side, which has four 
commuter parking positions, and air carrier aircraft use the southeast side, 
which has two jet parking positions. Remain Over Night (RON) parking for 
air carriers are available on the apron area southeast of the terminal 
complex. In addition to the terminal area apron, additional apron areas 
north of the terminal area are dedicated to the parking of GA aircraft. The 
GA apron areas include 153 local tie-down positions distributed among the 
FBOs, 85 itinerant positions on the executive apron, as well as 3 
helicopter positions. 
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Table 2-4 
Taxiway Exit Angles 
 
Runway Taxiway 
Angle to 
Runway Runway Taxiway 
Angle to 
Runway 
21 D1 90 11L A4 90 
 D2 45  A5 90 
 ANG B 45  A6 90 
 A 90  A9 45 
 A2 90  A13 30 
    A14 90 
3 D3 75  A15 90 
 B 70  A17 90 
 A2 90    
   29R A17 90 
11R A4 90  A15 90 
 A5 90  A14 90 
 A6 90  A13 90 
 A8 90  A11 90 
 A11 90  A10 30 
 A13 90  A7 45 
    A6 90 
29L A15 90  A5 90 
 A15 90  A4 90 
 A13 90    
 A11 90    
 A8 90    
 A6 90    
 A5 90    
 A4 90    
 
3.1.4 Navigational Aids (NAVAIDs) 
TIA provides numerous approach aids to pilots. The Airport’s rotating 
beacon is located atop the ATCT. Additionally, to help pilots making visual 
approaches, the Airport’s runway ends are equipped with the following 
visual approach aids: 
?? Runway 11L – Precision Approach Path Indicator (PAPI) (4-box) 
?? Runway 29R – Runway End Identifier Lights (REILs) and Visual 
Approach Slope Indicator (VASI) (6 box) 
?? Runway 11R – Precision Approach Path Indicator (PAPI) 
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 ?? Runway 29L – Runway End Identifier Lights (REILs) 
?? Runway 21 – Runway End Identifier Lights (REILs) and Visual 
Approach Slope Indicator (4 box) 
The Airport has an Airport Surveillance Radar (ASR) and an Instrument 
Landing System (ILS) (Category I) available for precision approaches to 
Runway 11L. The Runway 11L ILS provides an approach minimum of 200 
feet Above Ground Level (AGL) and visibility minimums of one-half statute 
mile. To supplement the ILS approach, Runway 11L is also equipped with 
a Medium-intensity Approach Light System with Runway alignment 
indicator lights (MALSR). Non-precision approach capability is available 
for Runway 29R via a Localizer with Distance Measuring Equipment (LOC 
DME), a VHF Omnidirectional Radio Range (VOR) collocated with a DME 
(VOR DME), and/or Area Navigation Global Positioning System (RNAV 
GPS).   
3.1.5 Imaginary Surfaces and Obstructions 
The airspace in the vicinity of an airport consists of a set of imaginary 
obstacle limitation surfaces. These surfaces are established and 
described in Federal Aviation Regulation (FAR) Part 77, Objects Affecting 
Navigable Airspace. The imaginary surfaces outlined in FAR Part 77 
include: the primary surface, approach surface, transitional surface, 
horizontal surface, and conical surface. Approach surface slopes for each 
runway can be different depending on the type of navigational aid 
available for that runway. The approach surface slope for each runway at 
TIA is listed in Table 2-3. 
Any existing or proposed object, or terrain, is an obstruction to air 
navigation if it penetrates an imaginary surface or is of greater height than 
allowed under other specific conditions described in FAR Part 77. The 
most recent National Oceanic and Atmospheric Administration (NOAA) 
Obstruction Chart for Tucson International Airport (OC 430, 12th Edition, 
field surveyed February 1993) was published in October 1993. The chart 
indicates that several obstructions are located within the runway approach 
surfaces and airfield clearance areas. Many of the obstructions are 
shrubbery that penetrates the approach surfaces for Runways 3, 29L, and 
29R. Lighted manmade obstructions are listed in Table 2-5. 
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Table 2-5 
Lighted Obstructions to Air Navigation 
Item Runway Affected Elevation (MSL) 
Wind direction indicator 11L, 29R 2,649 
Wind direction indicator 11L, 29R 2,591 
Windsock 11L, 29R 2,607 
Windsock 11L, 29R 2,643 
Glide slope antenna 11L, 29R 2,609 
Localizer 29R, 29L 2,666 
Pole 29R 2,679 
Very High Frequency Omnidirectional      
?Range/Tactical Air Navigation facility 29R, 29L 2,710 
Windsock 11R, 29L 2,627 
Windsock 11R, 29L 2,597 
Pole 29L 2,664 
Windsock 3, 21 2,578 
Windsock 3, 21 2,570 
Railroad 3 2,579 
Railroad 3 2,580 
Light 3 2,597 
Light 3 2,596 
Light 3 2,603 
Anemometer  2,608 
Antenna and airport beacon on ATCT All
1/
 2,732 
Hangar All
1/
 2,615 
Antenna on tank All
1/
 2,733 
Pole All
1/
 2,641 
Antenna on remote transmitting receiver tower All
1/
 2,643 
Antenna on hangar All
1/
 2,623 
Antenna on remote transmitting receiver tower All
1/
 2,634 
Pole All
1/
 2,614 
Antenna on tank All
1/
 2,783 
Stack All
1/
 2,648 
Tower All
1/
 2,829 
Transmissions tower All
1/
 2,851 
Source:  National Oceanic and Atmospheric Administration (NOAA), Obstruction Data Sheet (October 1993). 
Note: Affected surfaces and proposed disposition of obstructions are noted on Sheet _ of the ALP package. 
1/
  Not applicable to any particular runway. 
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3.1.6 Runway Protection Zones (RPZs) 
The Runway Protection Zone (RPZ) (formerly the runway clear zone) is 
trapezoidal in shape and is centered on the extended runway centerline. 
The function of the RPZ is to protect people and property on the ground.  
The RPZ begins 200 feet beyond the end of the runway pavement. The 
length and width of the RPZ is contingent on the size of the aircraft 
operating on the runway as well as the visibility approach minimums 
required by the approach. Generally, as the aircraft size increases and the 
approach minimums become more precise, the dimensions of the RPZ 
increase. The dimensions for the Airport’s existing RPZs are as follows: 
Runway Inner Width x Outer Width x Length 
11L 1,000’ x 1,750’ x 2,500’ 
29R 1,000’ x 1,510’ x 1,700’ 
11R 1,000’ x 1,510’ x 1,700’ 
29L 1,000’ x 1,510’ x 1,700’ 
3 1,000’ x 1,510’ x 1,700’ 
21 1,000’ x 1,510’ x 1,700’ 
TIA owns most of, and therefore controls, the land within the RPZs for 
Runways 11L, 29R, 11R, and 21. The RPZ for Runway 3 lies within the 
San Xavier Indian Reservation and a small portion of the RPZ to Runway 
29L includes land owned by Raytheon Missile Systems. TIA intends to 
acquire this land from Raytheon. 
3.1.7 Runway Safety Areas (RSAs) 
All existing runway safety areas at the airport meet current FAA guidelines 
as stipulated in FAA Advisory Circular 150 5300/13 and comply with CFR 
14, Part 139.309 regulations with the exception of the Runway 3. An 
existing service road passes within approximately 200 feet of the physical 
runway end, however the Runway 3 threshold is displaced 840 feet 
providing an effective safety area of 965 feet for Runway 3 arrivals and 
Runway 21 departures. All runway safety areas are graded, free of 
surface variations, and capable of supporting aircraft or rescue equipment 
on an emergency basis. Safety areas are inspected by qualified Part 139 
inspectors twice a year and after major aircraft incidents or weather 
events. Deficiencies are noted, prioritized and scheduled for repair as 
soon as practical and within the guidelines of Part 139.309. 
3.1.8 Runway Incursions 
Runway incursions at TIA are tracked by the FAA air traffic control tower 
who group the incursions into three categories, based on the cause of the 
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incursion; pilot deviation, operational error and vehicle/pedestrian 
deviation. The TAA is actively working to help reduce the risk of incursions 
by ground traffic by adding increased emphasis on situational awareness 
and the potential and danger of runway incursions to their existing airfield 
drivers training program. This program is available to all TIA tenants.  
Additionally, the TAA is working with the FAA to identify visual, 
technological, and educational methods for reducing runway incursions 
caused by aircraft.   
3.1.9 Pavement Maintenance Program 
The TAA engages in regular inspection and maintenance of all airfield 
pavements. This includes daily inspections by qualified Part 139 
inspectors of all airfield pavements under their control. Areas showing 
signs of wear or distress are patched or replaced as soon as practical 
within the guidelines of Part 139.309. Additionally the Airports on-going 
Capital Improvement Plan (CIP) includes funding for major airfield 
pavement replacements when required. 
3.1.10 Security Fencing 
All airfield operations area perimeter fencing provides adequate 
protection, complies with the FAA and TSA guidelines and is inspected as 
required by those guidelines. 
3.2 Terminal Area 
The terminal area facilities encompass the domestic and international 
passenger terminal buildings, departure concourses, and the aircraft gates.  
The terminal area facilities are described in the following sections. 
 
3.2.1. Domestic Passenger Terminal Building and Passenger Concourses 
The domestic passenger facilities at TIA are comprised of a terminal 
building with two concourses, the west concourse and east concourse, 
which together measure approximately 420,516 square feet. This includes 
78,800 square feet currently under construction as part of the expansion 
and renovation of the ticketing lobby (25,583 square feet) and baggage 
claim facility (52,697 square feet). The domestic passenger terminal at 
Tucson International Airport is a three- level structure and each of the 
passenger concourses is a two-level structure. With the exception of the 
baggage makeup rooms, which are open to the apron, all areas are 
enclosed and climate controlled. 
 
The ground level of the three-level domestic passenger terminal processor 
includes baggage claim areas, public restrooms, ground transportation 
services and approximately 740 linear feet of curb front for arriving 
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passengers. This level also includes airline operations space, 
maintenance, storage, mechanical space, inbound baggage feed, and 
outbound baggage makeup. The second level includes approximately 740 
linear feet of curb front, the enplaning roadway, ticket lobby and counters, 
airline ticket offices (ATO), concession spaces, military lounge, lost & 
found, community relation’s office, and restrooms. The third level, or 
mezzanine, of the domestic passenger terminal building includes a 
restaurant, bar, kitchen, banquet rooms, concessions, restrooms, and 
offices for the police department/dispatch. 
The ground level of the two-level west and east concourses comprise 
airline operations space, maintenance and storage areas as well as 
custodial, mechanical and electrical spaces. The second level of the 
concourses includes departure lounges; secure circulation areas, 
restrooms, and concessions. Both concourses are accessed via a 
lobby/ticketing area on the second level of the domestic passenger 
terminal building. Table 2-6 identifies each of the principal space 
categories in the terminal building/concourses by function. Table 2-7 
provides a summary of the airline-leased space.  
Table 2-6 
Terminal Space Summary 
Type of Space Area
1/
  (square feet) 
Domestic Terminal and Concourses 
 
Public Space 165,800 
Concession Space 22,116 
Airline Functions 153,800 
New/Under Construction
2/
 78,800 
Total 420,516 
  
Total International Terminal 15,600 
  
Total All Terminal Space 436,116 
Source:  Landrum & Brown, 2003  
1/
 Area totals have been rounded. 
2/
 New/Under construction is the expansion and renovation of the ticketing lobby and baggage claim facility. 
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Table 2-7 
Summary of Airline Leased Space 1/ 
Airline Space Area  (square feet) 
    Aero Litoral 660 
    Aero California 1,797 
    Alaska Airlines 4,431 
    American Airlines 13,115 
    Continental Airlines 6,617 
    United Airlines 7,546 
    America West 11,937 
    Delta Airlines 12,606 
    Frontier Airlines 1,807 
    Horizon Air 300 
    Northwest Airlines 8,002 
    Sky West Airlines 300 
    Southwest Airlines 10,612 
Total Airline Leased Space 79,730 
Source:  TAA Records, 2003.  
1/
 Aerovias de Mexico leases approximately 1,880 square feet in the International Terminal. 
3.2.2. International Terminal Building 
The International Terminal building is separate from the Domestic 
Terminal building. It is a one-level structure encompassing approximately 
15,600 square feet.  It serves both air carrier and general aviation aircraft 
with all passengers unloaded at the apron level. Aerovias de Mexico 
currently leases 1,880 square feet for ticket counter and office space, 
although they do not currently conduct any operations; the lease expires in 
2005. In addition, the International Terminal building includes an area for 
passenger check-in, Federal Inspection Services (FIS), and baggage 
claim facilities.  Currently the International Terminal is only used to 
process arriving international passengers. After an international arrival is 
processed, the aircraft is towed or taxied to the adjacent west domestic 
concourse for its international departure operation.  
3.2.3 Aircraft Gates 
A total of 22 aircraft gate positions are available at Tucson International 
Airport; the two domestic concourses have a total of 20 gate positions 
available and the International Terminal building has two gates. Of the 20 
domestic contact gate positions available, 16 are capable of 
accommodating jet aircraft. The four remaining positions either lack a way 
of loading passengers on an aircraft (either a jet bridge or access via the 
apron level for ground boarding) or are blocked by operations at an 
adjacent gate. Both of the gate positions available in the international 
terminal are non-contact gates capable of accommodating jet aircraft. The 
aircraft ramp area at the International Terminal can accommodate up to 
six aircraft parking positions, three for jet aircraft and three for commuter 
aircraft. However, if more than two of these parking positions are 
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occupied, ingress and egress from some of the domestic aircraft parking 
positions would be impacted.   
Power-in/push-out parking procedures are used for the Domestic Terminal 
building and power-in/power-out parking procedures are used for the 
International Terminal building. Exhibit 2-5 illustrates the current gate 
layout and airline allocations for both the domestic and international 
passenger terminals. Table 2-8 identifies each gate and associated airline 
allocation. 
Table 2-8 
Gate/Airline Allocation Summary by Leasor 
International Passenger Terminal Building 
Gates Airline 
Gates 1 and 2 Aero California and Aero Litoral
1/
 
Domestic Passenger Terminal Building 
Gates Airline 
Gate 3 Delta Airlines and Sky West Airlines 
Gate 4 Delta Airlines and Sky West Airlines 
Gate 5 Alaska Airlines 
Gate 7 United Airlines and Sky West Airlines 
Gates 8 and 9 America West and Mesa Airlines 
Gates 10 and 11 Northwest Airlines 
2/
 
Gate 14 United Airlines and Sky West Airlines 
Gate 20 Commuter Gate 
Gates 21, 22, and 23 Southwest Airlines 
Gates 24 and 25 American Airlines 
Gates 26 and 27 Continental Airlines 
3/
 
Gate 28 Frontier Airlines 
Source:  Landrum & Brown, 2003 and Tucson International Airport records. 
1/
 Aero California and Aero Litoral use Gate 2 for arrivals and depart from Gate 11. 
2/
 Northwest Airlines subleases Gate 11 to Aero California and Aero Litoral for departures. 
3/
 Continental Airlines leases Gates 26 and 27 but does not operate from them.  However, they do share and    
operate out of America West Gates number 8 and 9. 
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3.3 Landside and Ground Access Facilities 
Landside and Ground Access facilities at TIA include regional roadways and 
access roads, curb front areas, parking, and rental car facilities. 
The following section provides a general description inventory of the landside 
and ground access facilities at the airport. 
3.3.1. Regional Roadway and Access 
Given TIA’s location relative to the City of Tucson and regional population 
centers, the primary regional access routes to and from the airport have 
historically been from the north. However, recent years have seen a 
growth in population in areas to the south of the airport and will result in 
increased demand on access routes from the direction in the near future. 
The following is a brief summary of major access routes to the airport, 
which are depicted in Exhibit 2-6. The 2001–2025 Regional 
Transportation Plan, published by The Pima Association of Governments 
in January of 2001 indicates that the city streets that serve as primary 
access routes to the airport operate at a level of service D or greater, see 
Exhibit 2-7. 
3.3.1.1   From the North and West 
Primary access from the northwest is I-10, east to the South Kino Parkway 
exit to East Benson Highway. Traffic then turns south onto Tucson 
Boulevard to the airport entrance. Approximately, four miles of this route 
are on city streets after exiting the interstate. The route is generally well 
signed and easy to follow but does require traffic to make a left turn from 
Kino Parkway onto Benson Highway.  
 
3.3.1.2   From the South 
There are three primary access routes from the south depending on 
whether the passenger is coming from southeast or southwest of the 
airport. Traffic from the south and west of the airport uses I-19 north to 
eastbound Valencia Road. Traffic continues east on Valencia Road to 
Tucson Boulevard, then south to the airport entrance. The quickest route 
from the Southeast is I-10 west to westbound Valencia Road. Traffic 
continues west on Valencia Road to Tucson Boulevard, then south to the 
airport entrance. A third option for passengers located closer to the airport 
is Business Route 19/Tucson Nogales Highway north to eastbound 
Valencia Road; traffic continues east on Valencia Road to Tucson 
Boulevard, then south to the airport entrance.  
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3.3.1.3    From the City and East 
Access from the east side of Tucson is via major north-south arterials 
such as Alvernon/Palo Verde or Kolb Road, south to westbound Valencia 
Road to Tucson Boulevard, then south to the airport entrance. These 
routes are completely on public streets and arterials with numerous signs 
and traffic signals. 
3.3.1.4    Airport Roadway Access 
Primary access to and from the terminal area is via Tucson Boulevard, a 
six-lane arterial roadway. Tucson Boulevard also provides access to the 
Airport’s public, remote shuttle Park ‘N’ Save Lot through a connection 
with Corona Road. Airport access roads, as well as other landside 
facilities, are depicted in Exhibit 2-8.   
Tucson Boulevard ends at Corona Road, which provides access to the 
main parking lot, the taxi-holding area, and to Airport Drive, both east and 
west of the main terminal parking lot. The western segment connects the 
airport entrance road to airport properties located west of the terminal 
area. The eastern segment serves as the exit from the Rental Car 
Complex and connects the airport exit road to the properties east of the 
terminal area.  
Once inside the terminal core, the roadway immediately divides into 
vertically separated arrival and departure levels. Prior to exiting the 
terminal core, the upper and lower level roadways rejoin and provide a 
three-lane roadway leading past the Rental Car Complex, exiting the 
airport and becoming Tucson Boulevard. 
3.3.2. Curbfront 
TIA is currently expanding the landside area of the terminal building. This 
expansion has resulted in the relocation and reconstruction of the curb 
front roadways. The following description of the curb fronts reflects what 
will be in place upon completion of the terminal expansion project. 
The departure and arrival curbfronts are separated vertically into upper 
(departure) and lower (arrival) levels.   
The arrival roadway is divided by two medians. The first median divides 
the inner, or deplaning, lane from the commercial vehicle roadway. The 
deplaning road provides three through lanes and one curb front lane and 
provides approximately 740 feet of linear curb front. The second median 
divides the two commercial vehicle roadways. The inner  
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commercial road, closest to the terminal, provides two lanes with 
approximately 500 feet of linear curb front. The outer commercial road, 
farthest from the terminal, provides two lanes with approximately 260 feet 
of linear curb front. Twenty-five parking spaces are also available adjacent 
to the outer commercial road curb. The commercial vehicle curb front 
accommodates taxis, Park ‘N’ Save shuttles, shared-ride operators, and 
hotel shuttles. Taxis entering the terminal area are required to stage in the 
taxi holding area, located upstream of the arrival and departure level split, 
until they are requested by a taxi starter to proceed to their designated 
pick-up area.  
The departure roadway provides two through lanes and one curb lane, 
and provides approximately 740 feet of curb frontage. The Departure curb 
front is equally available to all users; neither private vehicles nor 
commercial vehicles have specifically allocated curb areas. Attended 
vehicles generally dwell near terminal entrances for specific airlines 
(unattended vehicles are ticketed and/or immediately towed).   
3.3.3. Parking – Passenger and Employee 
Parking facilities at TIA consist of both public and employee parking. 
Public parking facilities are provided in three separate areas, each with 
their own rate structure. The main passenger lot is located adjacent to the 
main terminal building and is subdivided into two separate parking areas, 
short-term and long-term. The short-term area has approximately 450 
spaces and the long-term area has approximately 900 spaces. During 
peak periods, the airport can adjust the boundary of the two lots to 
increase the number of spaces in either lot to efficiently accommodate 
demand. The airport also offers approximately 5,650 spaces in the Park 
‘N’ Save Lot located on Corona Road with passengers shuttled back and 
forth to the terminal area via shuttle bus. The Park ‘N’ Save facility 
provides the most economical parking and is operated on a contract basis 
for the Tucson Airport Authority. In addition to the public parking provided 
by the airport, there are a number of privately operated parking facilities 
located along Tucson Boulevard that offer competitive parking rates and 
shuttle bus service to the terminal. 
Employee parking is provided on the third floor of the Rental Car parking 
structure. Employees who work in the terminal areas primarily use this lot. 
Additional employee parking areas are provided throughout the airport 
adjacent to employee work areas. 
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3.3.4 Rental Car Complex (RAC) 
Tucson International Airport opened a Rental Car Complex (RAC) in 2002.  
The complex consists of an 18,000 square foot customer service area 
located just east of the main terminal, which accommodates seven rental 
car companies. The RAC building is connected to the main terminal by a 
passenger walkway and contains the customer service counters and RAC 
offices. In addition to the RAC building, the complex includes an adjacent 
RAC parking structure with approximately 1,350 ready and return parking 
spaces. A RAC QTA (quick turn around area) is located east of the RAC 
parking structure and provides seven service bays, seven car washes, as 
well as office and storage space. Additional storage and maintenance 
facilities are accommodated in a remote location. 
3.3.5 Intermodal Facilities 
The airport does not have a facility that provides a unified site for 
intermodal services. However, there is intermodal access to and around 
the airport. Bus service is provided by private companies to the terminal, 
sidewalks have been built between the main hotel area on Tucson 
Boulevard and the airport, and there are train tracks that run along 
Herman’s Road (although there is currently not a stop for the airport), and 
the Union Pacific Railroad along Nogales HIghway. 
3.4 Air Cargo 
Air cargo services are handled on a site approximately 54 acres southeast of 
the passenger terminal complex.  In 2002, air-cargo operations moved a total 
of 48.1 million pounds of freight at the Airport.    
There are four dedicated airfreight buildings at the airport.  The TAA owns two 
buildings (buildings B-239 and B-298), Federal Express owns one (B-255) 
and the remaining building (B-415) is owned by AERGO, which they lease to 
Emery Worldwide.   
3.5 General Aviation (GA) 
The GA area of the airport is approximately 41 acres located northwest of the 
passenger terminal area and is accessed from Plumer Ave as seen in Exhibit 
2-4. The GA area includes a 21,784 SF Executive Terminal building (B-40) at 
the base of the control tower. 
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3.5.1 Fixed Based Operators 
Fixed based operators (FBOs) provide a variety of GA services such as 
Jet A and 100LL fuel sales, light to heavy airframe and power plant 
maintenance, avionics maintenance, aircraft rentals and sales, aircraft 
parking and flight training. Currently 9 FBOs provide such services at the 
Airport as summarized by the Table 2-9. 
Table 2-9 
Fixed Base Operators 
Service Provider Maintenance Fuel Aircraft Storage 
Bombardier Heavy aircraft maintenance Jet A 
Closed hangars, ramp 
parking 
Custom Aviation 
Heavy maintenance on light 
and heavy aircraft 
 Outdoor tiedowns 
Double Eagle Aviation 
Heavy maintenance on light 
aircraft 
100LL Tiedowns 
Hamilton Aerospace 
Technologies 
Maintenance and 
modifications on transport 
category 
None None 
Leading Edge None 100LL Tiedowns, hangars 
Premier Aviation 
Heavy maintenance on light 
aircraft; authorized Cessna 
service center 
Jet A, 
100LL 
Tiedowns, T-hangars, 
closed hangars 
Ratliff Aero 
Light maintenance on light 
aircraft; light maintenance 
on turbine aircraft 
Jet A 
Tiedowns, some 
ramadas 
Velocity Air 
Heavy maintenance on light 
aircraft  
100LL Tiedowns, hangars 
Trajen Flight Support 
Heavy maintenance on light 
aircraft; authorized Mooney 
A/C service center 
Jet A, 
100LL 
Tiedowns, ramadas, 
closed hangars 
 
3.5.2 Aircraft Parking Areas 
The Airport and the FBOs provide three types of aircraft parking options: 
open ramp tie-down positions, hangar parking, and aircraft ramadas 
(covered open air apron parking). More than 350 tie-down positions are 
available from the Airport and its tenants. There are three types of hangar 
parking available at the airport, private individual hangars, common FBO 
hangars, and corporate hangars. More than 240 aircraft can be 
accommodated at TIA in privately owned hangars. The executive terminal 
and several FBOs also offer covered ramada parking (61 spaces total).  
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3.6 Military Facilities   
The Arizona Air National Guard (AANG) 162nd Tactical Fighter Training Group 
occupies 84 acres on the north side of the Airport along Valencia Road. The 
AANG has trained tactical fighter pilots at TIA since 1958. Today the facility is 
used to train F-16 pilots. 
3.7 Support Facilities  
Support facilities at an airport are those that are essential to the operation and 
maintenance of the airport and its tenants. Support facilities at TIA include 
fuel facilities, aircraft rescue and firefighting, flight kitchens, airport 
administration, airport support, airline maintenance, FAA facilities, and other 
miscellaneous facilities that benefit from proximity to an airport (i.e., 
educational facilities). 
3.7.1 Fuel Facilities 
The TAA provides Jet A and 100LL fuel services for aircraft. Fuel Farms A 
and B (B-FFA and B-FFB) are located northwest of the passenger terminal 
area, adjacent to the GA apron. These facilities have a 300,000 gallon 
capacity for Jet A and 40,000 gallon capacity for 100LL. All fuel tanks are 
underground. The TAA has 31 personnel that are responsible for 
operating the fuel facilities and for fueling of the aircraft.  The aircraft 
parking area at the terminal is served by a in pavement fuel hydrant 
system.  The TAA operates six hydrant vehicles, seven Jet-A trucks and 
three avgas tanker trucks to distribute the fuel to the aircraft. 
In addition to the Jet A and 100LL fuel farm, there is one self-service 
vehicle fuel facility (B-309) with underground storage tanks for 12,000 
gallons of diesel fuel and 24,000 gallons of unleaded gasoline. This facility 
is located southeast of the east air freight terminal. 
Fuel Farm C, located near the approach to 11L (D-FFC), is no longer 
being used. It contained 10 underground tanks with a 25,000-gallon 
capacity each. 
Both the AANG and Bombardier have their own fuel farm facilities.  
Bombardier leases its fuel farm facility from TAA but is completely 
responsible for all operations and activities. 
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3.7.2 Aircraft Rescue and Firefighting (ARFF) 
The ARFF index for TIA is level D. The Aircraft Rescue and Fire Fighting 
(ARFF) building (B-284) at the Airport was constructed in 1977. It is 
located southeast of the new air freight building. The building is 
approximately 11,000 square feet in size and has seven bays for storing 
ARFF equipment.  There are 19 employees, 7 total vehicles; 4 CFR 
vehicles, 2 structural “pumper” vehicles, and 1 disaster vehicle. 
3.7.3 Flight Kitchens 
The airport has a single flight kitchen (B-300) located southeast of the new 
airfreight building. This facility was constructed in 1980 and is currently 
leased to LSG Sky chefs who provides in flight catering services to all 
airlines serving TIA. 
3.7.4 Airport Administration 
The TAA administration building (B-304) is located off the southeast 
corner of Plumer Avenue and Airport Drive. The 14,385-square foot 
building was built in 1983.  The building contains office space for the TAA 
staff and management and serves as the public office for the Airport 
Authority. Approximately 65 vehicle parking spaces are provided adjacent 
to the building.    
3.7.5 Airport Support 
The general airport support area is located southeast of the Runway 21 
threshold, adjacent to Plumer Avenue. The facilities include maintenance 
and storage areas for approximately 107 support fleet vehicles. The TAA 
main warehouse (B-254) is a 5,300 square foot facility that receives and 
stores miscellaneous items (from light bulbs to auto parts) needed for the 
daily operation of TIA. Airport support facilities also include airfield, 
electrical, carpentry, landscaping, welding, a paint shop, a greenhouse, 
and various warehouses for storage and office space. Thirty parking 
spaces are provided for the airport support personnel. 
3.7.6 Airline Maintenance 
Delta Airlines has a small ground service equipment facility (B-286). 
Skywest Airlines is performing maintenance on its regional jet aircraft on 
the north side of the airport (A-110).  
Various FBOs at the airport have facilities for performing light and heavy 
aircraft maintenance on both commercial and general aviation aircraft, and 
is discussed further in section 3.5, General Aviation. 
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3.7.7 FAA Facilities 
The FAA Air Traffic Control Tower (ATCT) (B-40) is located northwest of 
the passenger terminal area, adjacent to the aircraft parking aprons. The 
ten-story tower was constructed in 1958 and has been remodeled once 
since then. There are 28 dedicated parking spaces integrated into the 
executive terminal parking lot for the FAA personnel. The tower is owned 
by the airport and leased to the FAA. Staffing of the ACTC is the 
responsibility of the FAA. Currently 26 controllers and staff are assigned to 
the TIA ATCT. 
3.7.8 Other Facilities – Education 
Two educational facilities exist at the Airport; one operated by the 
University of Arizona and the other by Pima Community College. The 
University of Arizona facility is an environmental research lab, located 
northeast of the Rental Car Complex on land leased to them from the 
TAA. Pima Community College has recently constructed a new facility (D-
273) located northwest of the threshold for Runway 3. This facility houses 
their Aviation Technology Center, which includes classrooms and a 
hangar, and has access to the airfield allowing them to bring aircraft into 
the building for class purposes. 
4. Airspace and ATC 
Airports located in the Tucson area include TIA, Ryan Airfield, and Davis 
Monthan Air Force Base. Ryan Airfield and Davis-Monthan Air Force Base are 
located about 14 statute miles west and five statute miles northeast of TIA 
respectively. Ryan Airfield is a small public airport with three runways and an 
average of 435 daily operations.1/  Davis-Monthan Air Force Base is a United 
States Military facility and home to the 355th fighter wing, the Air Force’s only A-
10 Thunderbolt Training facility. 
4.1 Airspace Control 
There are three categories of airspace control in and around the Tucson area: 
the Air Route Traffic Control Center (ARTCC), Tucson Terminal Radar 
Approach Control (TRACON), and Tucson Air Traffic Control Tower (ATCT).   
In general, en route aircraft transitioning into the Tucson area are controlled 
by the ARTCC located in Albuquerque, New Mexico.  The Albuquerque 
ARTCC (Albuquerque Center) is one of 20 centers in the continental United 
States.  Its jurisdiction covers most of the southwestern U.S., from the 
Arizona/California border to Amarillo and El Paso, Texas.  Albuquerque 
Center provides air traffic control service to aircraft on Instrument Flight Rules 
                                                 
1/ 
Information about Ryan Airfield provided by AIRNAV.com, March 2003. 
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(IFR) flight plans within the Center’s controlled airspace and, on a workload-
permitting basis, aircraft navigation on Visual Flight Rules (VFR).   
Aircraft transitioning from en route to one of the airports in the greater Tucson 
area, including TIA, Ryan Airfield, and Davis Monthan Air Force Base, are 
under the control of the Tucson TRACON facility located at Davis-Monthan 
Air Force Base. Tucson TRACON provides radar approach, departure control 
and other ATC services in the Terminal area. This includes airspace within a 
30-nautical mile radius around the airport and up to 17,000 feet mean sea 
level (MSL). The Tucson TRACON airspace, and areas beyond, is shown in 
Exhibit 2-9. 
The ATCT at TIA gives aircraft clearance to land or take off from TIA and 
handles airside ground control. The ATCT controlled airspace can generally 
be defined as the area within in a five statute-mile radius of the airport from 
the ground up to, but not including, 5,500 feet MSL. To ensure safe and 
orderly flow of traffic, the Tower is responsible for arriving and departing 
aircraft, and ground taxi movement on the airport surface. 
The airspace around TIA is classified as Class C airspace, the boundary of 
which is depicted on Exhibit 2-9. Within a five nautical mile radius of TIA and 
Davis-Monthan Air Force Base, the Class C airspace extends from the 
surface up to 6,600 feet above Mean Sea Level (MSL), or about 4,000 feet 
AGL. From five to ten nautical miles from the Airport, the vertical limits of the 
airspace are between 4,200 feet and 6,600 feet MSL, or about 1,600 and 
4,000 feet AGL. 
4.1.1 Special Use Airspace 
There are a number of special use airspace areas in and around TIA.  
These include low altitude airways, jet routes, military operations area, 
and restricted areas.  Each type of airspace (and its corresponding 
boundaries where applicable) is depicted in Exhibit 2-9.  A low altitude 
airway, known as a Victor airway, is represented with a “V” preceding its 
identification number; a jet route has a “J” preceding its identification 
number.  Victor airways can extend from the surface up to, but not 
including 18,000 feet MSL.  Jet routes extend between 18,000 and 45,000 
feet MSL.   
A Military Operation Area (MOA) is an airspace assignment of defined 
vertical and lateral dimensions established outside of positive control 
areas (areas where the air traffic control separate all air traffic).  The 
purpose of an MOA is to separate certain military aviation activities, such 
as pilot training, from civilian aircraft being operated under IFR; and to 
inform pilots operating aircraft under VFR where these activities are 
located.  Aircraft not participating in military aviation activities, but 
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operating under IFR, may fly within MOAs only if ATC can provide IFR 
separation from participating aircraft.  Nonparticipating aircraft being 
operated under VFR may fly within MOAs, but pilots of such aircraft 
should use extreme caution. The Albuquerque Center is responsible for all 
air traffic control services within the MOAs. Military areas around the 
Tucson area include Sells 1 and Sells Low, located approximately 33 
miles west; Ruby 1 and Fuzzy, located about 18 miles southwest; and 
Outlaw MOA, Jackal, and Jackal Low, beginning approximately 39 miles 
northeast of Tucson International Airport. The MOAs are used only on 
weekdays from 6:00 a.m. to 7:00 p.m. local time. 
Also included under special use airspace are Restricted Areas. The area 
of airspace may be considered restricted if it is determined that certain 
aircraft activities could be hazardous to nonparticipating aircraft. When 
restricted areas are not required for their designated activity, they are 
sometimes available for joint use by both civil and military aircraft. Two 
restricted areas; R2303A and R2303B begin approximately 19 miles 
southeast of Tucson International Airport. Restricted Area R-2303A 
extends from the surface up to and including 15,000 feet MSL. Restricted 
Area R-2303B extends from 8,000 feet MSL to 30,000 feet MSL. Both 
restricted areas operate from 7:00 a.m. to 4:00 p.m. local time on 
weekdays and are under the control of the Albuquerque Center.   
4.1.2 Airspace Procedures 
The weather at TIA is categorized into visual flight conditions and 
instrument flight conditions. Depending on the conditions, limitations 
known as Visual Flight Rules (VFR) and Instrument Flight Rules (IFR) 
apply. VFR conditions are in effect when weather conditions provide 
adequate visibility and cloud ceiling for aircraft to maintain safe operations 
by visual means.  IFR and VFR conditions are discussed further in Section 
6, Meteorological Conditions. At TIA, IFR conditions are present 
approximately 0.3 percent of the time. 
During periods of IFR conditions, aircraft operating patterns become the 
responsibility of the control tower. The distinction between IFR and VFR is 
important because the separation distance maintained between aircraft 
arriving and departing during IFR conditions is greater than that 
maintained during VFR conditions due to the inability of visual contact of 
surrounding aircraft and limitation of radar devices. Consequently, fewer 
aircraft can arrive and depart during the same configuration in IFR 
conditions than during VFR conditions.  Air Traffic Control may choose to 
transition into IFR despite visual conditions. 
The minimum separation of aircraft in the airspace depends on several 
factors, including aircraft size, aircraft speed, and the type of navigational 
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aids available. Under IFR conditions, the minimum required separation 
between aircraft operating below 18,000 feet MSL and within 40 miles of 
the Tucson ASR is three nautical miles horizontally or 1,000 feet vertically. 
Air traffic control separates aircraft into classes based on weight for 
purposes of determining minimum safe aircraft separations.1? Small aircraft 
are defined as aircraft of 41,000 pounds or less maximum certified takeoff 
weight. Large aircraft are aircraft with between 41,000 and 255,000 
pounds maximum certified takeoff weight, and heavy are those aircraft 
capable of a takeoff weight of 255,000 pounds or more. When “small” 
aircraft are following “large” or “heavy” jets, the longitudinal (in trail) 
separation required between successive aircraft increases to as much as 
six nautical miles (the U.S. Air Force requires 10 nautical miles IFR 
separation for non heavy aircraft operating behind a heavy jet). 
Additionally, during IFR conditions, Runways 11L-29R and 11R-29L 
cannot be used independently as they do not meet the FAA’s centerline 
separation requirement of 4,300 feet. 
There are two basic types of instrument approach procedures, precision 
and nonprecision. A precision approach procedure is a standard 
procedure that provides each pilot with vertical and horizontal guidance 
through a glide slope and glide path.  Pilots using precision approach 
procedures rely on navigational aides such as the Instrument Landing 
System (ILS), Precision Approach Radar (PAR) and Global Positioning 
System (GPS). The non-precision approach procedure is standard 
procedure in which no electronic glide slope is provided. Pilots using non-
precision approach procedures rely on navigational aids including Global 
Positioning Systems (GPS), Area Navigation (RNAV), very high frequency 
omni directional (VOR) range (with and without distance measuring 
equipment or DME), non-directional radio beacon (NDB), airport 
surveillance radar, localizer and localizer back course (with and without 
DME), and tactical area navigation. TIA, Ryan Airfield, and Davis-Monthan 
Air Force Base all have at least one published instrument approach 
procedure. 
Southeast flow is the preferred operation of the Airport (utilizing Runways 
11L and 11R). Northwest flow is secondary and, when in effect, occurs 
primarily during the day. In the event that wind is coming from the 
southwest (180-240 degrees) at 20 knots or greater, Runway 21-3 
(crosswind flow) will be used with a designated secondary runway. The 
secondary designation will determine the instrument approach to be used 
if weather conditions prohibit visual approaches to the active runway. Data 
contained in the 1990 Part 150 Study for TIA indicates that 60 percent of 
the Airport's daytime operations and 90 percent of the Airport's nighttime 
operations are conducted on Runways 11L and 11R. 
                                                 
1?
 Aeronautical Information Manual/Federal Aviation Regulations (AIM/FAR) 2001, Charles F. Spence, Editor, page 304 
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Noise abatement policies at Tucson dictate that preference is given to 
conducting arrivals from the northwest and departures to the southeast 
(over compatible land use) when wind conditions are up to a ten-knot 
tailwind. During nighttime hours (10:00 p.m. to 7:00 a.m. local time), 
aircraft should arrive at the airport from the southeast and depart to the 
southeast when wind, weather, and level of traffic permit.   
5. Surrounding Land Use 
Tucson International Airport is located at the south end of the City of Tucson’s 
urbanized area. The existing land use surrounding Tucson International Airport is 
somewhat varied, as can be seen in Exhibit 2-10, with areas to the north being 
primarily residential and areas to the south being mostly vacant land.   
The land areas to the north and northwest of the airport are comprised primarily 
of residential land use with some commercial and public land uses interspersed 
within residential developments. Davis-Monthan Air Force Base is located 
approximately four and a half miles from the airport and comprises the bulk of the 
land area northeast of the airport. The area between TIA and Davis-Monthan 
AFB is an equal mix of residential, commercial, and vacant land. As depicted on 
Exhibit 2-10, there are a number of schools north and west of the airport. These 
facilities are all less than a mile from the airport but are generally located away 
from the Airport’s direct approach and departure routes. 
Areas surrounding the airport are comprised of vacant to sparsely developed 
land.  As a result of the TAA’s proactive land acquisition program, a significant 
amount of land south and east of the existing runways is under airport control, 
while virtually all of the remaining land to the south, east and west of the airport 
property is vacant land. There are a few residential areas that have developed 
south of the airport; however, these developments are approximately one mile 
and a half from the existing airfield. The San Xavier District of the Tohono 
O’odham Nation occupies much of the area to the southwest of the airport.  
Los Reales landfill lies approximately three miles east of the existing terminal 
area at TIA. The existing fill area of the landfill is more than 10,000 feet from the 
nearest existing runway end at TIA, far exceeding all current FAA guidance for 
waste disposal sites and wildlife attractants near airports. The landfill is not in the 
approach or departure airspace of any existing TIA runways.   
The Mayor and Council of the City of Tucson and the Pima County Board of 
Supervisors adopted the Airport Environs Plan in June 1982. It consists of 
policies and implementation techniques for high noise exposure areas associated 
with airport operations and overall policies and implementation techniques for the 
airport environs area. 
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Both the City of Tucson and Pima County have adopted Airport Environs Zones 
(AEZs) to regulate land use in the areas affected by operations at TIA. The AEZs 
are overlay zones. They do not replace the underlying zoning classification, but 
place restrictions on the uses allowed in the underlying district. 
 
The City of Tucson overlay consists of an Airport Hazard District (AHD), 
Compatible Use Zones (CUZs) and Noise Control Districts (NCDs). The AHD 
prohibits uses that may interfere with air navigation and limits heights of 
structures to ensure compliance with FAR Part 77. The CUZ’s address areas 
exposed to aircraft accident potential by restricting the congregation of large 
numbers of people, high concentrations of people and congregations of people 
unable to respond to emergency situations such as children the elderly, the 
handicapped and persons undergoing medical treatment. The NCDs increase the 
protection of people exposed to significant levels of aircraft noise by requiring 
acoustical treatment in buildings located within these areas and regulating those 
uses, which are sensitive to noise. 
 
The Pima County AEZ consists of a Height Overlay Zone (HOZ), Runway Safety 
Zones (RSZs) and Compatible Use Zones (CUZs). The requirements of the Pima 
County AEZ districts generally parallel those of the City of Tucson.  
 
The Tucson Airport Authority has adopted the following measures through its 
FAR Part 150 Noise Compatibility Program to mitigate noise impacts on airport 
neighbors: 
 ?? Runway Displacement: In 1988, TAA moved Tucson International 
Airport’s main runway, 11L-29R, one-half mile to the southeast moving 
aircraft takeoffs and landings further away from populated areas. 
 ?? Preferential Runway Usage: When weather permits, the FAA air traffic 
control tower encourages pilots to land from the northwest and conduct 
noisier takeoffs to the less populated southeast. 
 ?? Residential Sound Insulation: The Tucson Airport Authority is providing 
acoustic treatment to approximately 1,400 homes within high noise areas. 
 ?? Land Acquisition: TAA has an ongoing land acquisition program targeting 
vacant land to the southeast to create a noise “buffer” around TIA.  TAA 
has purchased nearly 3,500 acres to date. 
 ?? Maintenance Engine Runups: TAA has designated that maintenance 
engine runups be performed on a specially constructed runup apron 
located at the southeast end of the airport, as far from populated areas as 
possible.  
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 ?? Arizona Air National Guard (ANG): In August 1994, the TAA and the 
Arizona ANG signed a “letter of agreement” which restricts the total number 
of ANG operations at TIA, limits the use of afterburners, and eliminated 
flight training and engine runups between 10:00 pm and 7:00 am local time.   
  
Arizona Revised Statutes section 28-8485, enacted by the 1997 Legislature, 
gives airport sponsors the ability to designate “Airport Influence Areas” for 
property that is exposed to aircraft noise and over flights. Because impacted 
areas near TIA are largely addressed through sound insulation, land acquisition 
and zoning regulation, TAA has not established an Airport Influence Area for TIA. 
 
Arizona Revised Statutes section 28-8486, enacted by the 1999 Legislature, 
requires the State Department of Real Estate to “have and make available to the 
public on request a map showing the exterior boundaries of each territory in the 
vicinity of a public airport. A disclosure map for Tucson International Airport is 
recorded and on file with the Arizona Department of Real Estate.  
 
6. Meteorological Conditions 
Meteorological conditions at an airport are an integral part of the airfield 
operational strategy. Wind and weather can sometimes dictate the operating 
configuration of the airfield as well as the amount of traffic that can be safely and 
efficiently handled. The direction and velocity of prevailing winds can be 
significant factors in the orientation of runways that will accommodate aircraft 
activity and can influence airfield operational performance. Cloud ceiling height 
and visibility determine the type of flight rules that are used, and rain and snow 
can increase runway occupancy times; both of which impact runway capacity. 
Temperature conditions can also impact operations during extremely warm 
weather. The airport has an Automated Surface Observations System (ASOS) to 
provide pilots with current weather conditions at the airport. 
A wind and weather analysis was conducted to determine wind coverage of 
runways at TIA, pursuant to FAA Air Circular AC 150/5300-13 Airport Design, 
under specific meteorological conditions. According to the FAA, the runway with 
the largest wind coverage and minimum crosswind components is the most 
desirable runway orientation based on wind. Wind coverage is defined as that 
percent of time crosswind and tailwind components are below an acceptable 
velocity. The desirable wind coverage for an airport is 95 percent, based on the 
total number of weather observations. If an analysis shows that it is not possible 
to obtain at least 95 percent wind coverage with a single runway, then 
consideration should be given to providing an additional (crosswind) runway 
oriented to bring the combined wind coverage of the two runways to at least 95 
percent. 
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Historical weather data for Tucson was obtained from the National Oceanic and 
Atmospheric Administration’s National Climatic Data Center (NOAA NCDC) for 
the period 1981 through 2001 allowing for the analysis of 175,296 hourly surface 
aviation observations.2/ The analysis limited runway use to conditions when each 
runway’s crosswind component would not exceed 15 knots and the tailwind 
component would not be greater than three knots. Calm winds were defined 
when hourly wind speeds were five knots or less. The wind data for entire 24-
hour daily observation period was considered.   
The wind coverage was determined for three weather categories: all weather, 
IFR, and VFR.  IFR conditions are defined when the cloud ceiling is less than 
1,000 feet or when the horizontal visibility is less than three statute miles – only 
Runway 11L-29R at TIA is approved for approaches during IFR conditions. At 
present, Runway 11L is equipped with an Instrument Lighting System and non-
precision approach capability is available for Runways 29R, 3, 21, 11R and 29L. 
VFR conditions are defined when the cloud ceiling is at least 1,000 feet and the 
horizontal visibility is at least three statute miles. 
6.1 Wind Speed and Direction 
Typically, calm winds allow for a runway operating configuration that enables 
maximum flexibility and operating capacity. Calm winds occur at TIA 
approximately 36 percent of the time during unrestricted, all-weather 
conditions. A crosswind velocity greater than 15 knots often limits aircraft 
operations to a single runway direction. However, such “high wind” conditions 
(greater than 15 knots) only occur at TIA approximately 3.5 percent of the 
time. The percent wind coverage for each runway end is presented in Exhibit 
2-11 and Table 2-10 provides a more detailed summary of wind coverage 
during various weather conditions. The combined use of Runway ends 11 and 
29 provide 98.9 percent wind coverage, which is consistent with FAA’s 
recommendations. Therefore, the airport’s existing runway layout meets the 
FAA’s objective for wind coverage, and consequently, capacity at the airport 
is not negatively affected by wind. 
                                                 
2/
 Data from the year 2000 was unreliable and was not considered.  Therefore, the analysis reflects 20 years of data. 
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Table 2-10 
Percent Wind Coverage 
Runway End Percent Coverage 
Runway 11 76.87% 
Runway 29 22.05% 
Runway 3 0.03% 
Runway 21 1.05% 
Total           100.00% 
Source:  Landrum & Brown, 2003. 
National Weather Service data for the Tucson International Airport (1981 – 2001, 
excluding 2000).   
Note: Percent Coverage represents the percent of favorable annual wind coverage when 
operations were restricted to a maximum crosswind component of 15 knots and a tail 
wind component of not greater than 3 knots.  The coverage for Runway 11 includes the 
calm winds, which represent 35.97 percent. Furthermore, the analysis showed that the 
predominant wind direction at the airport during all weather conditions occurs from the 
southeast quadrant.  Due to this, and the availability of the precision approach to 
Runway end 11L, “southeast flow” is the preferred and primary operation at TIA. 
6.2 Cloud Ceiling Height and Visibility  
Low cloud height and poor visibility conditions can impact the capacity of an 
airport by closing the airport for operations or by reducing the number of 
operations that can occur. Weather conditions are typically divided into two 
categories: visual meteorological conditions (VMC) and instrument 
meteorological conditions (IMC). VMC is required when operating under 
Visual Flight Rules (VFR).  Instrument Flight Rules (IFR) applies when IMC 
exists.  The distinction between IFR and VFR is important because the 
separation distance required between aircraft arriving and departing during 
IFR conditions is greater than that required during VFR conditions. 
Consequently, given the same runway configuration, fewer aircraft operations 
can occur during IFR conditions than during VFR conditions. 
Approaches during IFR conditions can only be made to runways that have 
published precision or nonprecision instrument approaches. Published 
instrument approaches are assigned minimums that vary based on aircraft 
category and the type of available navigation aid. As previously mentioned, 
an Instrument Landing System (ILS) is available for a precision approach to 
Runway 11L and a non-precision approach is available for Runways 29R, 3, 
21, 11R and 29L. 
The wind and weather analysis showed that VMC weather occurs 
approximately 99.7 percent of the time in the area, while IMC weather occurs 
approximately 0.3 percent of the time. The availability of a precision approach 
allows an airport to remain open under most weather conditions. Therefore, 
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cloud ceiling height and poor visibility has only a minor impact on the Airport’s 
capacity. 
6.3 Temperature and Precipitation 
Temperature is one of the variable factors that influences runway use that 
could affect the capacity of an airport. Generally, the greater the temperature, 
the longer the runway must be for airplanes to achieve lift, takeoff and climb-
out. The combination of relatively high temperatures combined with a 
precipitation event could even further inhibit airport use.   
The FAA recommends that the mean daily maximum temperature at the 
airport, during the hottest month of the year, should be considered when 
determining appropriate runway design, as given in FAA’s Advisory Circular 
AC 150/5325-4a Runway Length Requirements for Airport Design. For 
Tucson, the hottest month is June; 21 days of June reached a normal high 
temperature of 100 degrees Fahrenheit (F) or greater.3/ Based on this data, 
the normal high temperature for June is 100.2 degrees F. The current runway 
design at Tucson allows for these high temperatures. 
Precipitation can inhibit operations at an airport due to low visibility, but also 
because of the combined effect of high temperatures and precipitation. 
Tucson is located within a climate region characterized as dry and semi-arid 
with hot summers. Tucson experiences approximately 12.17 inches of rainfall 
annually, with 4.37 inches of the annual amount falling in July and August. 
Seven months of the year experience less than an inch of rainfall (some less 
than 0.25 inches) and the remaining three months each experience less than 
1.50 inches. Therefore, rainfall is not a meteorological parameter that would 
affect the capacity of the Tucson International Airport. However, precipitation 
is an important factor in the design of certain facilities and must be 
considered. 
7. Utilities 
Many utilities exist in the vicinity of TIA and all airport facilities are currently 
adequately served by utilities. Most utility companies have confirmed locations 
with as-built plans and/or have acknowledged the presence of utilities in the area. 
Utilities that have been confirmed to be in the airport vicinity include a Terminal 
Heating and refrigeration plant, sanitary sewer, storm sewer, electric, water, gas, 
and FAA Control Systems. Cable television, telephone, and fiber optics systems 
are also located in the vicinity of, and serve, the airport. In addition, there is a 
network of hydrant fuel lines near the terminal that distribute fuel to the aircraft. 
                                                 
3/
 The normal mean temperature for June, in Tucson, is 84.1 degrees Fahrenheit, whereas the normal mean 
temperature in July is 86.5 degrees Fahrenheit.  This is due to the relatively lower overnight temperatures in June 
(avg. 68.0) as opposed to July (avg. 73.4).  While it might appear that July is the hottest month, only 16 days in July 
experience temperatures 100 degrees Fahrenheit or more, whereas June has 21 days that are as hot.  Therefore, it 
was determined that June is the hottest month in Tucson. 
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7.1 Terminal Heating and Refrigeration Plant 
The central utilities and systems at the Tucson International Airport are: 
?? Central chilled water system ?? Central heating water system ?? Central domestic hot water system 
All of these systems are generated in the Central Plant located at the western 
end of the terminal. Upgrades and/or modifications to these facilities are 
currently underway.    
The central heating system, when construction is complete, will consist of 
three gas-fired heating water boilers, two existing Peerless 211-19-WP boilers 
each with an output of 3,024 million BTU per hour (MBH) (input of 3,780 
MBH) and a new boiler with a 3,500 MBH output. The ultimate plan is to 
replace the two existing boilers with two new ones that have a 3,500 MBH 
capacity; each when the existing boilers exceed their service limits. A fourth 
boiler could be installed with an expansion of the boiler room to the south, if it 
is ever desired to have redundancy provisions. 
The heating water system is a primary – secondary loop configuration, with 
each boiler having its own primary pump. The secondary pumps distribute the 
hot water to the space. The secondary loop is the space terminal distribution 
loop consisting of two-way valves and self-pressure regulating (Griswold) 
valves. Generally, the secondary pumps are cycled on one at a time by the 
controlling pressure sensor in the loop. 
The central chilled water system, when construction is complete, will consist 
of four water–cooled chillers (three existing at 305 tons; plus a new one at 
400 tons), a plate and frame heat exchanger and two existing two-cell cooling 
towers. The heat exchanger will provide “free cooling” via the waterside 
economizer, when the outdoor air wet bulb temperature is 45 degrees F or 
lower. The chilled water system is also in a primary and secondary loop 
configuration. The chillers operate in a lead/lag (and in sequence) 
arrangement by random, in conjunction with the primary pumps. The 
secondary pumps are driven by variable speed drives to provide a variable 
flow in the secondary loop of the terminal. 
Two gas-fired water heaters provide the central domestic hot water system.  
The existing water softener system remains. 
The control system of the central systems and the mechanical systems is a 
microprocessor-based EMCS (Energy Management Control System), with 
built-in operating and maintenance functions.   
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7.2 Telecom Systems 
The telecommunication utilities that service Tucson International Airport are: 
?? Telephone and data lines ?? Fiber optic lines ?? Cable television  
TAA operates a Private Base Exchange (PBX) system for internal telephone 
communications and the PBX is equipped with PS-ALI, which provides 911 
data collection and dialing capability.  TAA is also a part of the Pima County 
E911 network.  In addition, a fiber optic and copper wire transmission 
“backbone” system ties together all telemetry systems including sensors, 
alarms, security cameras and a computer access security system (CASS).  
Lines run in conduit throughout the terminal and Airport support areas. 
Qwest Communications provides telecommunications utilities to the Airport.  
Most of their phone and data lines enter the Airport on the east side at the 
terminal or the west side near the hangers. Qwest also has fiber optic lines 
running along Nogales Highway and along Valencia Road adjacent to the 
airport perimeter.   
TAA is also using Time-Warner Telecom for dial tone, provided over fiber 
optic lines.  Cox Communications has cable television lines running to the 
terminal and administration buildings.  However, TAA utilizes DirecTV satellite 
for cable television service.  A general overview of the telecommunications 
lines can be seen in Exhibit 2-12. 
7.3 Sanitary Sewer and Storm Drains 
Many sanitary sewer mains are located adjacent to, or within, the TIA 
boundaries. With TIA being encompassed by many arterial roadways, large 
sewer mains exist around the airport. There are four prime areas where public 
sewer mains greater than 10 inches in diameter enter the Airport’s 
boundaries. A general overview of the sewer mains can be seen in Exhibit 2-
13.  
Existing 10-inch and 18-inch sewer mains run adjacent to TIA’s western 
property line along Nogales Highway. An existing 12-inch main runs along 
Valencia Road. There is also a 10/12-inch main that runs from Alvernon Way 
and Los Reales Road towards the intersection of Elvira Road and Palo Verde 
Road while following the airport boundaries. This main then heads toward 
Country Club Road through a 15-inch diameter pipe, then proceeds north 
along Country Club Road through an 18-inch sewer main. 
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There are four main primary connection points for the airport’s existing sewer 
needs. A 10-inch pipe is branched off from the 18-inch main along Nogales 
Highway and enters the airport near the southwestern end of Runway 3-21.  
The same 10-inch pipe enters the property near the Raytheon Complex. 
Another 10-inch main connected to the 10-inch sewer main along Nogales 
Highway services the west apron area. The main connection for the existing 
TIA terminal enters the property along Valencia Road approximately 1,200 
feet west of Plumer Avenue. The 10-inch main heads in a south, then 
southeast direction along airport wash, and eventually ends up at the 
terminal. The pipe splits near the terminal and continues toward the existing 
rental car facilities through an 8-inch pipe. Pima County Wastewater 
Management is in charge of control and maintenance of the mains off the 
airport property and within easements on the property. TIA controls and 
maintains onsite service mains and pipes. 
There are numerous storm drain systems that exist at TIA.  Most of those 
systems flow into one of three washes. The bulk of the storm drains 
associated with the terminal, the parking garages, and public parking lots all 
drain into Airport Wash. Much of the runoff on the taxiways and runways also 
eventually exits into Airport Wash. Additional runoff from the taxiways and 
runways also flow into a wash near the southern end of Taxiway C and 
around the Raytheon complex. Other storm drain systems along the western 
end of the property run into a channel ditch adjacent to the Nogales Highway 
and the Union Pacific Railroad. TIA maintains and controls the storm sewer 
facilities located on the airport property. 
7.4 Electric 
Tucson Electric Power Company provides the electricity at TIA. Overhead 14-
kilo-Volt (kV) power lines are the primary source of electricity in the vicinity. 
These 14-kV lines run along many of the arterial streets in the TIA vicinity. 
The electric utilities enter the property in various locations, using both 
overhead and underground methods. The main electric service lines can be 
seen in Exhibit 2-14. 
14-kV lines run along Valencia Road, Tucson Boulevard, Elvira Road, 
Country Club Road, Los Reales Road, Alvernon Way, Nogales Highway, and 
Hughes Access Road. The main electric lines servicing the terminal enter the 
property at the western end of Elvira Road and the southern end of Country 
Club Road. These primary lines are eventually converted into underground 
service lines as the power approaches the terminal. Power lines also enter 
the property along Herman’s road, Aero Park Blvd, and near the west apron. 
Tucson Electric Power Company is in charge of control and maintenance of 
the lines off the airport property, within easements on the property, and lines 
to the meter.  TIA controls and maintains onsite electric lines. 
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7.5 Gas 
There are two natural gas companies that exist on or near TIA, Southwest 
Gas and El Paso Natural Gas. Southwest Gas is the main supplier to the 
airport, whereas El Paso Natural Gas is expected to only have a dual pipeline 
crossing the airport property. The natural gas main lines can be seen in 
Exhibit 2-15.   
Southwest gas enters the property mainly through 4-inch pipes where it is 
then distributed onsite through smaller pipes. The main supply for the terminal 
enters the property along Plumer Avenue, Country Club Road, and Los 
Reales Road. The service line along Los Reales Road is a high-pressure 4-
inch line. Other locations where gas enters the airport property include Aero 
Park Boulevard, Herman’s Road, and Nogales Highway next to the west 
apron. Southwest Gas is in charge of control and maintenance of the lines off 
the airport property and within easements on the property. TIA controls and 
maintains onsite service lines. 
El Paso Natural Gas is believed to have two pipes, one 26-inch and one 30-
inch, crossing the entire property from east to west. 
A CNG (compressed natural gas) filling station is located at Corona Road and 
County Club Road. 
 7.6 Water 
Tucson Water provides water to TIA and the vicinity. There are many 
locations on TIA property where water is provided by large mains, 12-inch in 
diameter or greater. There are also many large 16-inch or larger water mains 
located under nearby arterial streets, from which the airports primary systems 
are tapped. The main water lines in the airport’s vicinity can be seen in 
Exhibit 2-16. 
There is an existing Tucson Water reservoir (Martin reservoir) located near 
the corner of Park Avenue and Valencia Road. Three large water mains are 
distributed from this location. A 48-inch concrete pipe runs along Valencia 
Road from the reservoir and heads east.  A 36-inch concrete main leaves the 
reservoir and heads south along Nogales Highway. Finally, a 42-inch 
concrete main leaves the reservoir and heads west along Valencia Road. 
There are also 16-inch mains along Country Club Road, Aero Park 
Boulevard, and along a portion of Nogales Highway. 
The main water supply for the terminal enters the property just west of Plumer 
Avenue along Valencia. The 16-inch water main is tapped from the 48-inch 
main along Valencia. The 16-inch water main follows Airport Wash until it 
reaches the terminal where it is then distributed to various buildings through 
smaller pipes. The 16-inch main continues towards the southeast through a 
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12-inch pipe until it reaches the 16-inch main along Country Club Road. 
The16-inch main on Country Club Road runs south from Valencia Road and 
loops around Runway 11L-29R and continues westward onto Aero Park 
Boulevard out to Nogales Highway. The west apron is serviced by a 16-inch 
water main that originates near the reservoir in the northwest corner of the 
airport. A 16-inch water main enters the airport on Aero Park Boulevard and is 
then distributed to the local buildings with 12-inch piping. Tucson Water is in 
charge of control and maintenance of the mains off the airport property and 
within easements on the property. TIA controls and maintains onsite service 
mains and pipes. 
7.7  Stormwater Runoff and other Environmental Requirements 
The Environmental Services Department of the TAA is responsible for 
ensuring ongoing compliance with all relevant environmental regulations 
including storm water pollution prevention, hazardous waste and other 
environmental regulations related to the operation of the airport. 
Environmental Services also monitors spill response for TAA and TIA tenants 
and is responsible for maintaining spill records, making the decision to 
contact the airport’s emergency response contractor for spills when 
necessary and making the required notifications to federal and state 
regulatory agencies. The TAA maintains a current Environmental 
Management Plan for the airport that specifies best practices for 
environmental management as well as reporting requirements and incident 
response protocols. 
The TAA, along with the City of Tucson, are settling defendants at the TIAA 
Superfund Site. The TAA is working with the United States Environmental 
Protection Agency to implement remedies for the cleanup of Volatile Organic 
Compound (VOC) contaminated groundwater at the Tucson Airport Area 
Remediation Project (TARP) and on airport property. 
7.8 FAA Control Systems 
The FAA Control Systems are controlled and maintained by the FAA. Exhibit 
2-17 depicts the FAA Control Systems line at the airport. 
8. Financial Information 
The following sections summarize the select governance and financial conditions 
at Tucson International Airport. The summary is based on a review of pertinent 
financial documents such as recent Official Statements (“OS”), five year Capital 
Improvement Program 2002–2006 (“CIP”), and the Airline Use Agreement.   
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8.1 Legal Authority  
Tucson International Airport is managed and administered by the TAA, which 
was established in 1948 and has management authority of the Airport to 
2048. The Authority has the legal right to issue General Airport Revenue 
Bonds (GARBs) and to collect user fees to finance ongoing operations and 
maintenance expenses as well as capital improvements at the airport. The 
TAA’s most recent bond issuance for $57.1 million is being used for the 
construction of various projects outlined in the CIP. This debt received an 
AAA credit rating reflecting the airport’s strong O&D traffic base, excellent 
management, diverse air carrier service, and reasonable cost structure. 
8.2 Sources of Revenue and Expenses 
The major categories for the Operating and Maintenance Expenses (O&M 
Expenses) include Personnel, Contractual Services, Materials and Supplies, 
cost of goods sold, and other operating items. The 2001 budget for TIA 
included approximately $23.5 million in O&M Expenses.  Personnel expenses 
attributed to approximately 55.3 percent of total O&M Expenses, or $13.0 
million.   
In addition to the O&M Expenses in 2001, the Airport total revenues were 
approximately $35.8 million. In 2001, the Airport revenues consist of Airline 
revenues such as Terminal Rentals, Landing Fees, and Miscellaneous 
Signatory Airline Changes totaling $12.4 million; as well as approximately 
$23.4 million in non-airline revenues from sources including concessions, 
parking, rental cars, and other rents.   
Airline fees in the form of rates and charges are established in the current 
Airline Use Agreement, which was executed in 1976 and is set to expire on 
October 1, 2006.  The Agreement sets forth a residual rate setting 
methodology for landing fees that considers non-airline revenues generated 
at the Airport. Additionally, airline terminal rental rates are established by type 
of space and are adjusted every two years based on a price deflator index 
published by the U.S. Department of Commerce, provided that the maximum 
change at any one time will not exceed 10.0 percent.  The Use Agreement 
also includes the terms for approval of capital spending based on a Majority-
In-Interest (MII) clause. 
8.3 Capital Improvement Plan 
 
The current 2001 – 2005 CIP for the TAA include approximately $49.6 million 
in capital spending for TIA. Major projects identified in the CIP include a new 
parking garage, sound insulation, aircraft fueling/hydrant system expansion, 
fire protection system improvements, a high-speed runway exit, and other 
miscellaneous projects. Although the combined effects of the current 
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economic recession and the weak condition of the commercial aviation 
industry may compel the Authority to defer and re-phase certain CIP items, 
the Authority’s excellent bond rating, management, and local market 
conditions should not materially affect its future ability to fund and finance 
capital projects defined through the master plan update.   
 
8.4 Impact of September 11, 2001 
 
The challenges faced by the airline industry in the wake of September 11th 
have had some effect on the financial conditions at TIA. While activity levels 
at the airport have generally recovered, the airport has seen a small reduction 
in passengers and a shift by the airlines to smaller aircraft. These changes 
have affected airport revenues in two ways.  First, the reduction in passenger 
traffic has resulted in lower passenger-generated revenues, including some 
concessions, parking, and PFCs.  Second, the shift by airlines to smaller 
aircraft, such as regional jets, has reduced the landed weight.  This, along 
with a variety of other factors such as dramatic insurance rate increases, has 
contributed to a small rise in landing fees.  However, TIA still maintains a 
strong O&D traffic base and a diverse collection of airlines serving the airport, 
leaving it better positioned than many comparable airports to recover from the 
current weak condition of the air travel sector.  TAA is taking a pro-active 
approach to the aviation security effort by conducting a Terminal Blast and 
Security Master Plan. 
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AVIATION ACTIVITY FORECAST 
1. Purpose and Context 
This chapter presents the Tucson International Airport (TIA) Master Plan 
Update’s aviation activity forecast for the 2004-2023 horizon. The aviation activity 
forecast is a critical component in the master planning process. Among the 
components that have been projected are annual enplanements, aircraft 
operations for passenger and cargo carriers, general aviation, and military, and 
air cargo volumes. 
1.1 General Industry Context in the Post 9-11 Environment 
As the aviation industry struggles with reduced traffic and a shaken 
confidence in aviation security resulting from the events of September 11, 
2001 most industry stakeholders are searching for some comparable 
system shock in an effort to estimate the short- and long-term impacts on 
aggregate aviation demand. 
In the post-September 11th world, industry stakeholders wonder whether 
aviation activity will return to the sustainable and even healthy levels to 
which airport operators had grown accustomed. Should airport operators’ 
jump-start planning initiatives and capital projects in anticipation of renewed 
demand? Are there strategic opportunities for airport operators in the 
current economic environment?   
There is no comparable event to what occurred on September 11th. 
However, when analysts look back over the last 40 years and examine 
aviation traffic in light of an impressive listing of system shocks, reason for 
optimism is not unfounded. The 1960s led with the Cuban Missile Crisis 
while the 1970s introduced aircraft hijackings and its effect on international 
aviation demand in particular. The 1980s opened with the Professional Air 
Traffic Controllers Association (PATCO) strike while the Persian Gulf War 
created temporary travel uncertainty in the early 1990s. The new millennium 
brings us a new war against worldwide terrorism that presents its unique set 
of uncertainties. If aviation history provides any guidance, the current 
downturn will be offset by a pronounced rebound. As illustrated on Exhibit 
3-1, sharp recoils have been followed by robust recoveries. 
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Exhibit 3-1 
Aviation System Shocks and Recoveries 
 
 
 
 
 
 
 
 
 
 
 
Curiously, it should be noted that every aforementioned decade-defining 
industry episode occurred at the time of an economic recession. The rash of 
hijackings in the mid-1970s was concurrent with Organization of Petroleum 
Exporting Countries (OPEC) actions and economic hardship in the United 
States and abroad. Months before the Reagan Administration replaced 
civilian air traffic controllers with military controllers, the nation was well into 
a deep and debilitating recession. Similarly, the Persian Gulf War took place 
as economic malaise gripped the nation. An economic recession was also 
well underway before the events of September 11th. Economic recessions 
have always been the industry’s single greatest threat to profitability, 
competition, and traffic volumes. Provided that the use of aircraft as a 
weapon of mass destruction is a non-recurring event, an industry rebound is 
expected to occur as previously observed.  
The current recession may present significant opportunities to many airport 
operators, particularly those who recognize that economic recession is not 
always dismal news. The industry’s capacity and congestion debate has 
been temporarily sidelined as air carriers have slashed their schedules by 
as much as 20 percent or more in some markets. However, capacity and 
congestion relief is just temporary. Those same forces of supply and 
demand that threatened the efficiency of the nation’s air transportation 
system prior to September 11th will re-emerge at severely constrained 
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airports such as Chicago O’Hare, Los Angeles International, Hartsfield 
Atlanta, Boston-Logan, and New York-LaGuardia.  
Airport redevelopment and capacity enhancement should be accelerated 
where feasible to get ahead of the otherwise chronic capacity-delay 
predicament: risk is the operative concept. Airport operators have different 
risk profiles largely defined by the strength of the local market and the 
balance sheet of their dominant carrier(s). Increased dependence on 
Passenger Facility Charge (PFC) revenue as a primary funding source has 
also added risk to the airport financing equation. 
The most positive economic news since early 2001 has been the Federal 
Reserve’s 13 interest rate cuts. The cost of capital has not been this 
affordable in decades. Financial relief to air carriers was also 
unprecedented and swift. Lower financing costs coupled with lower 
construction bids in many regions during a recessionary period could 
materially benefit airport capital programs. 
Having confidence in a rebound as suggested by historical illustration 
should not be viewed as just speculation. This is a painful period for all 
industry participants, particularly for the recently unemployed, 
disenfranchised vendors, contractors and other industry participants. 
Unraveling the lethal events’ impact from economic contraction is no easy 
task and cannot be easily quantified. Airport operators must quickly and 
candidly evaluate the prudent risks and likely duration of the downturn while 
carefully assessing what advantages can be achieved from a strategic 
planning and financing perspective.  
Airport operators, stakeholders and rating agencies, as the prime surveyors 
of risk, should remain confident going forward in the tried and tested 
composition of aviation demand rooted in economic output, personal 
income, and airline pricing. With cheap capital and a capacity-congestion 
hiatus, it would be imprudent for airport operators and industry stakeholders 
to do nothing and, therefore, incur the cost of lost opportunity. 
1.2 Air Carrier Industry Context 
Much has been observed in the latest round of industry contraction that 
affects national and local aviation demand including but not limited to:  
?? An overall capacity reduction in scheduled air service by mainline 
(“legacy”) carriers; 
?? An overall expansion in scheduled air service by low cost/low fare 
carriers; 
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 ?? A continuing shift or preference for regional jets over narrowbody 
aircraft in many markets; 
?? The re-negotiation of labor agreements by major carriers as part of 
extensive cost reduction strategies; and 
?? The retirement of older and less fuel-efficient aircraft. 
As part of this long-range forecast task, it is assumed that the underlying 
demand-drivers that have expanded and sustained aviation demand at TIA, 
including demographic and economic metrics, will continue to remain valid 
predictors of scheduled air service. 
1.3 Air Cargo Industry Context 
Since airline deregulation, air cargo has expanded at or about twice the rate 
of passenger activity. This robust growth is expected to continue over the 
forecast horizon.  The growth and sustained profitability of the cargo 
integrators, most notably FedEx and United Parcel Services (UPS), has led 
the way. The Federal Aviation Administration (FAA) projects that the 
integrators will increase their market share of air freight from approximately 
79 percent in 2002 to 88 percent by 2012. A number of factors that will 
continue to contribute to air cargo growth include: 
?? E-business and E-commerce; ?? Increased use of regional hubs and regional trucking networks to 
accommodate demand; ?? The U.S. Postal Service-FedEx alliance increases industry 
efficiency yet provides FedEx with a significant competitive 
advantage vis-à-vis competing integrators; and ?? The proliferation of regional jets by many mainline carriers reduces 
overall lift in many markets thereby increasing the amount of 
airfreight hauled by the integrator carriers. 
1.4 General Aviation Industry Context 
The general aviation industry should be examined in a bisected manner in 
which analysts can study separately the leisure and corporate travel 
components of the general aviation marketplace. While the leisure market is 
expected to continue to decline in most markets, the corporate aviation 
market is rebounding in recent years as fractional ownership programs 
generate more affordable product lines for corporate travelers.   
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1.5 Military Industry Context 
The war on terrorism has resulted in the occasional operation of combat air 
patrols in many major metropolitan areas. In addition, the war in Iraq has 
resulted in the deployment of air national guard tactical and strategic wings 
throughout the country. The agreement between Tucson Airport Authority 
(TAA) and the Arizona Air National Guard in which total annual operations 
are capped is also considered in the long-range forecast analysis.  
2. Factors Affecting Aviation Demand 
Commercial passenger demand at TIA is projected to experience sustained 
growth throughout the forecast period. A number of general assumptions and 
factors affecting demand were considered in the forecast exercise including, but 
not limited to, the following:   
?? Regional Jets – Among the most pronounced changes in commercial 
passenger fleets in recent years has been the replacement of turboprop 
aircraft with regional jets. The growth in regional jet traffic has primarily 
been limited by the ability of the manufacturers to produce sufficient new 
aircraft to meet demand. The continued growth in regional jet use is 
expected to drive an increase in the average seating configuration of 
regional airline markets. Regional jets are also being used to replace 
narrowbody equipment. ?? New Aircraft - Only one new class of aircraft is assumed to be 
introduced throughout the forecast period. The Group VI New Large 
Aircraft (NLA), the Airbus A-380, with an estimated capacity of 550 
passengers is assumed to enter the international fleet in a very limited 
way before the end of the forecast period. This will have no impact on 
the TIA long-range forecast. ?? Hypersonic Aircraft - Like the NLA, new hypersonic aircraft, capable of 
crossing the Pacific in only a few hours, are being discussed by both 
airlines and aircraft manufacturers. These could be updated, longer-
range versions of the Concorde operating across the Atlantic through 
2003 or an entirely new vehicle. For hypersonic aircraft to become a 
reality, technical, environmental, and economic hurdles must be 
overcome. No aircraft manufacturer has yet committed to such an 
undertaking. Furthermore, it is doubtful a hypersonic aircraft could be 
designed, built, and introduced to service until after the end of the 
forecast period. Consequently, the impact of hypersonic aircraft during 
the forecast period for TIA was not considered. ?? Aviation Security - Passenger confidence in enhanced aviation security 
is expected to return and the lethal events of September 11, 2001 are 
not expected to be a recurring event.  
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 ?? Teleconferencing – Industry observers have considered the impacts of 
communications technology on air travel demand. No reliable empirical 
evidence has surfaced to date that quantifies the impact of technology 
on air travel demand. Therefore, it is assumed that air travel demand will 
not be adversely impacted by teleconferencing over the TIA master plan 
update forecast period. ?? U.S. Economy - The U.S. economy is assumed to recover beginning in 
the second half of 2003. Many economists believe that the recovery will 
be slower than with recent recessions. ?? Long-term Economic Indicators - A basic assumption inherent in any 
forecast of aviation demand is the overall condition of the U.S. and world 
economies. Long-term and continued economic stability, reasonable 
consumer confidence, as well as growth in disposable personal income 
are foreseen by most economists. All are positive influences on future air 
travel growth at TIA. ?? Regional Airport Trends - The basic character and role of TIA and 
Ryan Airfield is not assumed to change during the forecast period. It is 
assumed that Phoenix Sky Harbor International Airport (PHX) will remain 
a competitive facility for a portion of TIA origin & destination (O&D) 
traffic. ?? Airline Yield – It is assumed that airline yield will continue to decline on 
a constant dollar basis as projected by the FAA. The latest FAA aviation 
forecast predicts an annual decrease in real yield (inflation adjusted) 
between 2003 and 2020. Yield is the revenue per flight mile received by 
the airlines for carrying each passenger. Since deregulation, the decline 
in real yield has accelerated, so that by 2001 real yield fell to 13.94 
cents, an average yearly decline of 2.1 percent from 1978. ?? Adaptation of Air Carriers in a New Aviation Economy - U.S. airlines 
experienced strong profits in the late 1990s, and 2000 was one of the 
airlines’ best years in history. In 2001 however, the U.S. major airlines 
collectively lost over $7 billion, even after a governmental infusion of 
about $4 billion. Due to the combined affects of the current economic 
recession and the events of September 11, 2001, many in the industry 
see more than just the swings of a cyclical business. Low fare carriers 
now account for nearly 20 percent of domestic air capacity, up from six 
percent in the early 1990s. Southwest has surpassed Northwest, 
Continental, and US Airways in terms of revenue passenger miles flown 
domestically. Increasing low fare carrier market share is assumed over 
the TIA forecast horizon.   ?? Fuel Costs - Fuel costs are a significant, yet variable, component of an 
airline’s operating expenses. Generally, there has been an overall 
decline in fuel costs since 1981, which has reduced the operating costs 
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of airlines, and therefore, the cost of air travel. In the short-term, such 
factors as weather demand for heating oil, shipping incidents, political 
conflicts, and production difficulties caused by unusual circumstances 
may impact fuel costs. However, these events have had little long-term 
effect on the overall cost of air travel. This report makes the assumption 
that fuel will continue to be available in sufficient quantities, that only 
short-term shifts will occur in the cost of fuel, and that the overall trend in 
fuel cost increases will be moderate during the forecast period. It is also 
assumed that the new fuel-efficient aircraft will moderate the impact of 
long-term fluctuations in fuel costs and that fuel costs will not 
significantly impact long-term average ticket prices. Therefore, it is 
assumed that air travel demand will not be adversely impacted by fuel 
costs or availability over the forecast period. ?? Hub-and-Spoke Effects - Airlines have always concentrated air service 
at a limited number of airports, usually in major cities. Since airline 
deregulation in 1978, there has been an even more pronounced 
emphasis on developing hub and spoke route systems centered on a 
limited number of airports. The hub and spoke route networks offer the 
most economically efficient system to move passengers and cargo 
throughout the country. For most international service, using hubs as 
gateways is almost the only way to provide the economies of scale 
sufficient to operate long-range, high-capacity aircraft across the 
Atlantic, Pacific, or to other distant international destinations. No 
significant change in the hub-and-spoke system is foreseen in the 
forecast period. However, new routes and new service points will 
continually be developed as markets expand and as new carriers 
appear, new marketing niches develop, and other events affect the travel 
market. It is assumed that TIA will remain a key spoke market for most of 
the major U.S. carriers. Limited expansion into the Mexican air service 
market is assumed. ?? Re-regulation of Air Carriers - Passenger airlines were first liberated 
from federal regulation in 1978 with regard to domestic route selection, 
fare levels, and certain other operating conditions. Air cargo carriers 
were also liberated from regulation in the same time period after 
aggressive lobbying by FedEx. Since 1978, numerous airline 
bankruptcies have resulted in carrier consolidation and the emergence of 
dominant market share situations at many airports. This has resulted in 
layoffs and other employment issues and questions about safety. These 
issues have been blamed on deregulation, creating some pressure in 
Washington to re-regulate the airline industry. Re-regulation of airlines is 
conceivable, but it is assumed in this forecast to be extremely unlikely.  
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3. Sources of Data 
The forecasts relied on a wide range of information about TIA, the aviation 
industry, and the U.S. economy.  Data was obtained from the following sources:  
?? Woods & Poole, 1990-2015 – Socio-economic data including 
population, per capita income, employment, and earnings were provided 
by Woods & Poole. Woods & Poole is an independent vendor and 
nationally recognized firm that provides expert economic and 
demographic analysis.  ?? Official Airline Guide (OAG) – Scheduled airline service, historical 
aircraft, seat configurations, frequency, and city-pairs (among other 
metrics) were collected and analyzed. For each airport with scheduled 
airline service from TIA, a 10-year city-pair add-drop matrix was 
developed. An add-drop matrix illustrates how air carriers at a particular 
station provide a predictable pattern of air service, depending on 
whether that station is a hub or a spoke market. The add-drop matrix 
informs the analysts about future new city-pairs and frequencies going 
forward. In addition, the OAG data provides key aircraft gauge (i.e., 
average aircraft size) trends.  ?? U.S. Department of Transportation (DOT) 10% Passenger Ticket 
Survey (O&D Data) Schedule T-100, 1990-2003 – Passenger O&D 
data provide a wealth of airline specific data for all domestic TIA 
markets. The T-100 data provides load factor and fare information. 
These historical measures provide important clues into how air carriers 
may sustain, expand, or reduce air service in select airport markets at 
TIA going forward. ?? Terminal Area Forecasts (TAF), 2004-2020 – The most recent 2003 
TAF was downloaded from the FAA website. In addition, the airline yield 
trends and projections necessary for the demand forecast were provided 
by the FAA.   ?? J.P. Fleets, 2001-2002 – Projected airline aircraft orders and options 
were provided by J.P. Fleets, a vendor that specializes in providing this 
data. Fleet forecasts provide insight into gauge assumptions and aircraft 
engine types. ?? Airframe Manufacturers Forecast, 2000 – Boeing, Airbus, and 
Bombardier all provide their own forecasts of aircraft, passengers, and 
revenue passenger miles. These reports were examined for 
comparability purposes.  ?? Internet – A good deal of data was collected from various internet sites 
mostly relating to corporate aviation and fractional ownership 
companies.   
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 ?? Airport Statistics – Data were requested from selected airports on 
annual operations and passengers, as well as connecting rates and 
other airline statistics. ?? Airport Staff Interviews – Interviews were conducted with TIA staff 
about current market conditions, airline strategies, demand trends, and 
air service market objectives. 
4. Tucson International Airport - Air Trade Area 
An Air Trade Area is a geographically defined area from which the airport derives 
its local aviation demand. For purposes of this analysis, the Tucson Air Trade 
Area is considered to be the Metropolitan Statistical Area (MSA) as defined by 
the U.S. Census.  Standard MSAs are defined by the U.S. Census Bureau so 
institutions and individuals gathering statistics on urban areas can have common 
definitions.  As shown on Exhibit 3-2, the Tucson Air Trade Area includes both 
Pima and Santa Cruz counties.   
Exhibit 3-2 
Tucson International Airport Air Trade Area  
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The main elements of this regional socio-economic base that contribute to the 
demand for air service include area population, employment patterns, and 
personal income levels. Other factors contributing to the demand for air service 
include the number of corporate headquarters in the Tucson area and 
attendance at conventions, trade shows, and corporate meetings. Finally, tourism 
and other factors that attract visitors to the Tucson area also contribute materially 
to long-term aviation activity at the airport. 
The historical and forecast population, employment, and income data used in the 
TIA master plan forecast was obtained from Woods & Poole, Inc. Woods & Poole 
is an independent, non-partisan organization that carries out research in the 
public interest. Woods & Poole obtains historical data from such government 
sources as the U.S. Department of Labor and the U.S. Department of 
Commerce. Economic and demographic forecast data provided by Woods & 
Poole was formulated using its own mathematical models of demographic and 
economic conditions within each U.S. county or a defined metropolitan statistical 
area. We believe this data provides a realistic, independent estimate of future 
conditions.   
4.1 Population 
Population in the Tucson Air Trade Area, as summarized in Table 3-1 has 
increased at an average annual compound growth rate of 2.2 percent from 
1993 to 2003. Population growth in the Air Trade Area is expected to occur 
at a similar, but slightly more moderate rate over the forecast horizon, at 
about 1.6 percent per annum. By 2023, an estimated 1.2 million people are 
expected to inhabit the Air Trade Area, an increase of approximately 
336,000 people from the 2003 population.  
4.2 Employment and Personal Income 
Employment and personal income in the Tucson Air Trade Area have also 
increased at strong rates over the last decade, at an average annual 
compound growth rate of 3.1 and 3.9 percent, respectively. Both these 
critical aviation demand drivers are expected to moderate slightly over the 
forecast horizon with average annual compound growth rates for 
employment and personal income projected at 1.7 and 2.9 percent, 
respectively.  
4.3 Summary 
The demographic and economic factors impacting aviation travel demand in 
the Tucson area are encouraging. The key factors of population, 
employment, and personal income are all expected to show continued 
growth as indicated above. In addition, tourism is an added contributor to 
the area’s economic development and aviation demand. 
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Table 3-1 
Tucson Air Trade Area Statistics 
 
 Calendar   Personal Income 
 Year Population Employment ($1996) 
   Source 
 Historical 
 
 1993 719,600 346,780 $13,944,730,000 
 1994 745,110 370,470 $14,815,250,000 
 1995 768,210 385,020 $15,984,900,000 
 1996 783,690 393,770 $16,488,820,000 
 1997 798,520 403,970 $16,488,820,000 
 1998 813,390 419,280 $17,557,060,000 
 1999 828,910 430,380 $18,177,640,000 
 2000 848,950 444,120 $18,733,060,000 
 2001 862,990 453,080 $19,337,850,000 
 2002 879,680 461,860 $19,929,040,000 
 2003 895,670 470,700 $20,531,500,000 
 
 Forecast 
 
 2008 976,760 517,140 $23,791,190,000 
 2013 1,059,180 564,900 $27,455,400,000 
 2018 1,144,480 614,100 $31,579,810,000 
 2023 1,231,380 665,060 $36,238,580.000 
 Average Annual Compound Growth Rates 
 1993-2003 2.2% 3.1% 3.9% 
 2003-2008 1.7% 1.9% 3.0% 
 2008-2013 1.6% 1.8% 2.9% 
 2013-2018 1.6% 1.7% 2.8% 
 2018-2023 1.5% 1.6% 2.8% 
 2003-2023 1.6% 1.7% 2.9% 
Source: Woods & Poole, Inc. 
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5. Historical Aviation Metrics 
A good deal of historical analysis is conducted prior to developing the forecast 
equations. A number of aviation metrics are examined including historical fares, 
load factors, non-stop markets served, and O&D markets served. Outlined below 
are descriptions of select aviation metrics and how these metrics have performed 
over the last decade. In some cases, these metrics are compared to PHX, given 
the competitive dynamics and air service choices that are presented to 
passengers at both airports. 
?? Average Fares – Average one-way fares at TIA were approximately 
$127 versus $111 at PHX in 2003, as presented in Table 3-2. The TIA 
premium is largely a result of the more competitive dual hub dynamics at 
PHX between two low cost carriers – Southwest and America West. 
Airport staff indicates that significant “leakage” occurs with O&D 
passengers from the Tucson Air Trade Area using PHX. In addition to 
Tucson originating passengers driving to PHX, an estimated 28 ground 
transportation providers in the Tucson area provide scheduled service to 
PHX to take advantage of more frequent service, long-haul non-stop 
service (e.g., East Coast non-stops), and lower average fares.   
 
Table 3-2 
Historical Average Fare Comparison 
 
 
Calendar 
Year TIA PHX TIA vs. PHX 
 
 1992 $145.88 $104.18 40.0% 
 1993 $154.91 $109.57 41.4% 
 1994 $128.53 $108.56 18.4% 
 1995 $124.88 $109.37 14.2% 
 1996 $126.96 $109.13 16.3% 
 1997 $126.45 $114.74 10.2% 
 1998 $134.01 $124.48 7.7% 
 1999 $140.72 $126.90 10.9% 
 2000 $143.25 $133.11 7.6% 
 2001 $130.86 $121.78 7.5% 
 2002 $127.28 $114.03 11.6% 
2003(1) $127.34 $111.00 14.7% 
 
(1) 2003 data represents Quarters 1,2, and 3 only. 
Note: Average fares are expressed on a one-way basis (e.g., outbound only) 
 
Source: Department of Transportation T-100 Data  
Landrum & Brown Aviation Activity Forecast 
December 2004 Chapter 3 – Page 12 
 Tucson International Airport 
Master Plan Aviation Activity Forecast 
 
 ?? Average Load Factors – Examining historical load factors provides 
some indication of the overall strength of the local airport market. As 
presented in Table 3-3, TIA average load factors have remained 
relatively constant over the last decade, hovering around 70 percent. 
Average load factors at TIA are very similar to load factors at PHX. The 
high average load factors suggest that TIA can likely support additional 
scheduled air service going forward 
Table 3-3 
Historical Load Factors 
 
  
Calendar    
 Year TIA PHX TIA vs. PHX 
 
 1991 70.3% 70.7% -0.5% 
 1992 70.0% 71.8% -2.6% 
 1993 70.3% 70.7% -0.5% 
 1994 70.0% 71.8% -2.6% 
 1995 70.3% 70.7% -0.5% 
 1996 70.0% 71.8% -2.6% 
 1997 70.3% 70.7% -0.5% 
 1998 70.0% 71.8% -2.6% 
 1999 70.0% 71.8% -2.6% 
 2000 69.3% 72.5% -4.4% 
 2001 70.0% 71.0% -1.3% 
 2002 67.4% 71.4% -5.7% 
 2003(1) 73.3% 75.6% -3.0% 
(1) 2003 data represents January through November data only. 
 
Source: Department of Transportation T-100 Data 
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 ?? Non-stop City-Pairs – Non-stop market information is presented in 
Table 3-4. In 2003, there were an estimated 20 non-stop markets served 
from TIA including major markets like Los Angeles, San Francisco, and 
Chicago, in addition to major hubs like Atlanta, Minneapolis, and 
Houston.  TIA also offers non-stop international service to Hermosillo, 
Mexico. Only one east coast market is served non-stop from TIA – New 
York. East coast destinations like Boston and Washington are target 
markets for future air service development of non-stop service. 
 
Table 3-4 
2003 Non-stop City-pairs 
 
  Airport Number of  Number of Average 
Destination Code Annual Departures Annual Seats Seats 
 Albuquerque ABQ 725 99,325 137 
 Atlanta ATL 706 108,376 154 
 Cincinnati CVG 120 17,040 142 
 Denver DEN 2,076 184,179 89 
 Dallas/Ft Worth DFW 2,963 345,932 117 
 Detroit DTW 11 1,364 124 
 New York-Newark EWR 15 1,560 104 
 Hermosillo, Mexico HMO 533 30,890 58 
 Houston IAH 1,348 104,743 78 
 Las Vegas LAS 1,541 194,770 126 
 Los Angeles LAX 3,336 318,657 96 
 Minneapolis/St. Paul MSP 436 60,328 138 
 Chicago O’Hare ORD 1,457 186,982 128 
 Portland (1) PDX 158 7,900 50 
 Phoenix PHX 4,287 382,433 89 
 San Diego SAN 1,129 153,263 136 
 Seattle SEA 519 71,010 137 
 San Francisco SFO 207 10,350 50 
 San Jose SJO 651 32,550 50 
 Salt Lake City SLC 1,443 72,150 50 
(1) Portland non-stop service was dropped during 2003 
 
Source: Official Airline Guide, 2003 
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 ?? Top 20 TIA O&D Markets 1992-2002 – In some cases; the non-stop 
city-pairs do not always reflect where passengers are traveling on an 
O&D basis. Many passengers travel non-stop to major carrier hubs and 
connect to their final destinations. Summarized in Table 3-5 are the top 
20 TIA O&D markets for 2002. Seven of the top 20 O&D markets were 
not served non-stop as of March 2004. These markets, four of which are 
east coast markets, are potential target markets for future air service 
development. 
 
Table 3-5 
Top 20 Origin & Destination Markets 
 
   Airport 
2002 Rank Market Code 2002 
 1 Los Angeles, CA LAX 164,490 
 2 Las Vegas, NV LAS 98,440 
 3 San Diego, CA SAN 88,290 
 4 Chicago, IL (O’Hare Int’l) ORD 65,510 
 5 Seattle/Tacoma, WA SEA 63,320 
 6 Denver, CO DEN 47,480 
 7 San Jose, CA SJO 38,390 
 8 Dallas/Ft. Worth, TX DFW 37,560 
 9 Baltimore, MD/Washington DC BWI 36,290 
 10 Albuquerque, NM ABQ 35,780 
 11 Oakland, CA OAK 35,060 
 12 Salt Lake City, UT SLC 34,870 
 13 Minneapolis/St. Paul, MN MSP 31,950 
 14 Portland, OR PDX 30,580 
 15 Atlanta, GA ATL 27,450 
 16 Newark, NY EWR 22,790 
 17 Sacramento, CA SMF 22,170 
 18 Boston, MA BOS 21,140 
 19 New York, NY (LaGuardia) LGA 20,700 
 20 Washington DC (Ronald Reagan) DCA 19,830 
Italics indicates no non-stop service as of March 2004 
 
Source: Department of Transportation 10% Ticket Sample Survey 
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 ?? Add-Drop Analysis – When analyzing spoke markets like TIA, there is 
typically a stable set of markets that are served over time. In the case of 
TIA, since 1992 air carriers have attempted to add new city-pairs; in 
some cases non-stop city-pairs have been dropped as well. Over the last 
decade, 24 non-stop markets were added and 22 were dropped for a net 
gain of two additional non-stop markets over the 1992-2003 horizon. In 
some cases, the same market was added and dropped multiple times. 
For a variety of strategic airline reasons, markets are tested and later 
determined unsustainable, typically for economic reasons (e.g., low 
yields, low load factors, and/or hub dilution). In addition, many of the 
markets added and later dropped are served more profitably and with 
greater frequency at PHX which draws a good deal of TIA originating 
passengers from the TIA Air Trade Area as previously discussed.  
Summarized in Table 3-6 is a listing of the TIA added-dropped markets 
since 1992 in which the net gain of two markets is calculated between 
1992 and 2003.  Again, this is a common form of airline route behavior in 
spoke markets like TIA.  
TIA remains a key spoke market for most of the major U.S. passenger airlines, 
including Alaska Airlines, America West Airlines, American Airlines, Continental 
Airlines, Delta Air Lines, Northwest Airlines, Southwest Airlines, and United 
Airlines. Its relative proximity to PHX – which is one of just a few dual airline hubs 
(i.e., America West and Southwest Airlines) – draws away passengers seeking 
lower fares and more frequent service. However, the data analyzed above 
suggests that TIA is an underserved spoke market, particularly to large east 
coast air service markets.  
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Table 3-6 
Add-Drop Scheduled Air Service Analysis 
 
Market Code 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Albuquerque ABQ   -1 1                   
Atlanta ATL       1 -1 1   -1 1       
Ciudad Obregon,Mexico CEN     1       -1           
Cincinnati CVG       1                 
Denver DEN                         
Dallas/Ft. Worth DFW                         
Detroit DTW                       1
Elko EKO 1     -1 1       -1       
El Paso ELP -1   1   -1               
Newark EWR               1     -1 1
Fort Huachuca/Sierra Vista FHU -1                       
Guayamas, Mexico GYM               -1         
Hermosillo, Mexico HMO                         
Houston IAH                         
Bullhead City IFP     1   -1               
Las Vegas LAS                         
Los Angeles LAX                         
Minneapolis/St. Paul MSP                         
Oakland OAK   1             -1       
Ontario ONT     1   -1               
Chicago O'Hare ORD                         
Portland PDX                     1 1
Phoenix PHX                         
Palm Springs PSP     -1                   
San Diego SAN -1 1                     
Scottsdale SCF 1   -1                   
Seattle SEA                 1       
San Francisco SFO                     1   
San Jose SJC     1   -1       1       
Salt Lake City SLC                         
Orange County SNA   1       -1             
Show Low SOW           1 -1           
St. Louis STL   -1                     
                            
Net Add-Drops per Year   -1 1 4 1 -4 1 -2 -1 1 0 1 1
                            
Net Add-Drops 1992-2003   2                       
                            
International destinations are italicized 
 
Source: Official Airline Guide, 1992-2003 
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6. Forecast Approach and Methodology 
For this forecast effort, two forecast methodologies were employed to develop 
the enplanement and operations forecasts: (1) a conventional regression 
analysis and (2) an air service, “bottom up” approach. The use of both 
approaches increases confidence since each approach informs the other.   ?? Econometric – The econometric approach (regression) attempts to 
predict future enplanements by using “demand drivers” such as 
population, employment, per capita personal income, and yield (ticket 
price). This approach was used to calculate the projected growth in 
enplanements.  The results of this approach are discussed in Section 
6.1. ?? Air Service – The air service approach (airline schedules) develops 
future airline schedules based on principles of air service and trending 
airline metrics (e.g., load factors). This approach was used to develop 
operations forecasts consistent with the enplanements forecast. The 
results of this approach are discussed in Section 6.2. 
In addition, a tons/arrival analysis was conducted to calculate the cargo volume 
forecast.  This analysis is presented in Section 6.3  
6.1 Econometric Approach 
Total annual enplanements were first forecast using the regression 
approach. A number of regression equations were constructed which 
yielded a range of results over the 20-year forecast horizon. Four regression 
scenarios provided reasonable growth rates with good statistical output. A 
single variable regression equation provided the “best fit.” The statistical 
output of the four regression scenarios is summarized in Table 3-7. 
When evaluating the statistical output, the focus is typically on the variable 
called Adjusted R Squared (R2). R2 is the co-efficient of determination and is 
the proportion of the total variation in the dependent variable Y that is 
explained or accounted for by the variation in the independent variable X.  In 
other words, an R2 value of .829 means that 82.9 percent of the variation of 
the enplanements (Y-variable) can be explained by variation of population 
(X-variables). The remaining 17.1 percent (100.0% - 82.9%) of the variation 
is not explained. The four regression scenarios produced satisfactory 
correlation coefficients. 
The four selected regression equations predicated that average annual 
compound growth for total annual enplanements would be between 2.4 
percent and 2.9 percent over the 20 year forecast horizon. These four 
regression scenarios provided the range of growth rates that were used to 
develop the final enplaned passenger forecast. 
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Table 3-7 
Summary of Statistical Output of Regression Equations 
 
  
 Scenario 1 Scenario 2 Scenario 3 Scenario 4 
 Population Employment Population w/Log Employment w/Log 
Regression Statistics 
Adjusted R. Squared (R2)0.829 0.866 0.820 0.883 
 
Resulting Average Annual Compound Growth Rates 
2003-2007 2.6% 3.1% 3.1% 3.4% 
2007-2012 2.5% 2.7% 3.0% 3.0% 
2012-2017 2.4% 2.1% 2.9% 2.3% 
2017-2023 2.2% 1.8% 2.7% 2.0% 
2003-2023 2.4% 2.4% 2.9% 2.6% 
 
 
Source: Landrum & Brown 
6.2 Air Service Approach 
As discussed previously, an air service approach was used to develop 
operations forecasts.  The approach and methodology for each forecast 
component is outlined below. 
?? Airline Operations Forecasts – An average day TIA 2003 
baseline schedule was obtained. The schedule was calibrated to an 
annual enplanement estimate by applying reasonable load factors.  
For the future planning years of 2013 and 2023, new schedules 
(and annualized derivative schedules) were developed while 
considering the following actions: 
o Adding Frequencies – Insofar as air carriers add and drop 
city-pairs and frequencies, analysts performed a similar 
exercise building from the baseline schedule. By analyzing air 
service trends and major underserved markets, new 
departures were added at the appropriate time of day where 
demand warranted. This “bottom-up” approach also enables 
analysts to provide considerable detail including aircraft and 
engine types for environmental analysis. 
o Dropping Frequencies – If there were good reason to believe 
a particular city-pair would not likely be sustainable over the 
forecast horizon, that service was dropped.   
o Change of Gauge – In consulting airline fleet mix and fleet 
orders/options, certain city-pairs served by specific carriers 
would increase (or decrease) the size of deployed aircraft. For 
example, the Boeing 737-800 as a replacement aircraft for 
earlier models has considerably more seat capacity 
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(depending on carrier and configuration). In addition, the likely 
introduction of larger regional jets is forecast over the forecast 
horizon.  
o New Entrants – Over the planning horizon, new city-pairs and 
new entrants were included. For example, the commencement 
of service by a low fare carrier to New York (JFK) was 
included in the bottom up model. Other new entrants were 
also added to the future planning year forecasts.       
o Application of Load Factors – Load factors were marginally 
increased over the forecast horizon. Different load factor 
assumptions were used for mainline jet and regional jet 
activity.  
?? Freighter Operations Forecasts – All-cargo or “freighter” 
operations were examined on an airport specific basis. Known hubs 
for express/integrator carriers were specifically considered for the 
forecast of operations and fleet mix.   ?? General Aviation Operations Forecasts –The approach to the 
general aviation operations forecast included analysis and 
observations regarding the types of aircraft used, including single-
engine aircraft, multi-engine aircraft, private jet, and helicopters.  
Each of these aircraft types has different growth profiles. The FAA’s 
projected growth in each aircraft type was applied to the based 
aircraft fleet mix at TIA. For example, the FAA and industry 
observers note that the jet component in the general aviation 
market is expected to grow at or about four percent per annum over 
the forecast horizon.   ?? Military Operations Forecasts – Future military operations are 
difficult to forecast due to the scarcity of available information. 
Therefore, analysts relied on FAA military projections for each 
airport. As per the agreement the TAA has with the Arizona Air 
National Guard, annual Arizona Air National Guard operations are 
capped at 40,000 operations per year. Including non-National 
Guard military operations, total military operations were estimated 
to be approximately 50,000 annually. 
6.3 Cargo Volume Analysis 
Most passenger airlines accommodate air freight and mail as a by-product 
to the primary activity of carrying passengers. It fills belly space that would 
otherwise be empty. The incremental costs of carrying cargo in a passenger 
aircraft are negligible, and include only ground handling expenses and a 
modest increase in fuel consumption. 
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In addition to the freight and mail carried by the passenger airlines, three 
“integrated” carriers, Emery, FedEx, and Airborne, operate all-cargo flights 
to TIA. The integrated carriers offer a single, comprehensive, door-to-door 
cargo product. All shipping functions are performed in-house, including the 
actual flying of the freight, pickup and delivery, customs clearance, 
insurance, and sufferance warehousing. This contrasts with the air freight 
services of passenger airlines in which many different firms, including 
airlines, truckers, forwarders, and customs brokers could participate in a 
single shipment. The integrated carriers at TIA offer a wide range of time-
sensitive and deferred delivery products for all shipment sizes.  
In order to forecast future cargo volumes, a volume/arrival approach was 
used. Historical tons/arrival ratios were analyzed and the future fleet mix of 
the passenger and integrated carriers was taken into consideration.   
6.4 Forecast Results 
Based on a combination of the regression scenarios discussed in Section 
6.1, the air service approach discussed in Section 6.2, and the cargo 
volume analysis discussed in Section 6.3, a baseline forecast of 
enplanements, freight/mail volumes, and aircraft operations was developed 
for TIA.   
A single baseline forecast of enplanements, cargo, and aircraft operations 
was prepared for the TIA Master Plan. It is sometimes common to prepare 
“high” and “low” scenarios in order to illustrate how actual activity may vary 
from a baseline forecast. A high and low forecast provides an upper and 
lower limit or band of activity that can sometimes be used in sensitivity 
analyses. This was not deemed necessary for the TIA Master Plan because 
it is more important to focus on activity trigger points or planning demand 
levels (PDL), rather than specific timing. Continuing growth is projected for 
TIA throughout the forecast horizon. When traffic grows such that a 
particular activity trigger point is reached, the facility planning implications of 
that activity level are activated. That is why it is important for the master 
plan analysis to remain flexible by focusing on trigger points, rather than 
specific years. This type of approach is what makes a master plan truly 
flexible, not multiple forecasts. 
6.4.1 Forecast Enplanements 
As shown in Table 3-8 and Exhibit 3-3, annual enplaned passengers are 
projected to increase from approximately 1.8 million in 2003 to over 2.9 
million in 2023, an average annual compound growth rate of 2.6 percent. 
The long-term projected growth rate in enplanements is lower than the 
growth achieved during the previous decade (around three percent 
annually). This decline in the projected rate of growth is based largely on  
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Table 3-8 
Passenger Enplanements Forecast 
  
 Calendar    Percent 
 Year Air Carrier Commuter Total Commuter 
 
 Historical 
 1991 n/a n/a 1,221,546 n/a 
 1992 n/a n/a 1,252,251 n/a 
 1993 n/a n/a 1,305,125 n/a 
 1994 n/a n/a 1,638,342 n/a 
 1995 n/a n/a 1,720,537 n/a 
 1996 n/a n/a 1,756,986 n/a 
 1997 n/a n/a 1,774,927 n/a 
 1998 n/a n/a 1,735,118 n/a 
 1999 n/a n/a 1,762,732 n/a 
 2000 1,784,586 31,556 1,816,142 1.7% 
 2001 1,744,751 73,556 1,818,307 4.0% 
 2002 1,506,858 254,200 1,761,058 14.4% 
 2003 1,463,257 297,857 1,761,114 16.9% 
 
 Forecast 
 2004 1,426,700 463,300 1,889,000 24.5% 
 2005 1,454,900 484,100 1,939,000 25.0% 
 2006 1,483,100 505,900 1,989,000 25.4% 
 2007 1,510,300 528,700 2,039,000 25.9% 
 2008 1,536,500 552,500 2,089,000 26.4% 
 2009 1,558,600 577,400 2,136,000 27.0% 
 2010 1,588,600 603,400 2,192,000 27.5% 
 2011 1,624,700 623,300 2,248,000 27.7% 
 2012 1,660,100 643,900 2,304,000 27.9% 
 2013 1,694,900 665,100 2,360,000 28.2% 
 2014 1,729,000 687,000 2,416,000 28.4% 
 2015 1,762,300 709,700 2,472,000 28.7% 
 2016 1,793,900 733,100 2,527,000 29.0% 
 2017 1,829,700 757,300 2,587,000 29.3% 
 2018 1,868,500 778,500 2,647,000 29.4% 
 2019 1,906,700 800,300 2,707,000 29.6% 
 2020 1,944,300 822,700 2,767,000 29.7% 
 2021 1,981,300 845,700 2,827,000 29.9% 
 2022 2,017,600 869,400 2,887,000 30.1% 
 2023 2,053,300 893,700 2,947,000 30.3% 
 
Average Annual Compound Growth Rates 
 1991-2003 n/a n/a 3.1% 
 2000-2003 -6.4% 111.3% -1.0% 
 2003-2008 1.0% 13.2% 3.5% 
 2008-2013 2.0% 3.8% 2.5% 
 2013-2018 2.0% 3.2% 2.3% 
 2018-2023 1.9% 2.8% 2.2% 
 2003-2023 1.7% 5.6% 2.6% 
 
Sources: Tucson International Airport and Landrum & Brown 
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Exhibit 3-3  
Annual Enplaned Passengers 
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the fact that the 1990s U.S. domestic aviation market and the aggregate 
economy experienced the greatest economic expansion period in the 
country’s post-World War II history. It is not assumed that such an 
expansion will be duplicated over the forecast horizon.   
Air carrier enplanements have declined since 2000, which was the busiest 
year for TIA, from 1.8 million to 1.5 million in 2003. This reflects a common 
trend in the post-September 11, 2001 aviation environment. The airlines 
scaled back service and replaced air carrier jets with large capacity 
commuter service in response to reduced demand for air travel.  To date, 
however, TIA has almost recovered to year 2000 levels.  Air carrier 
enplanements are expected to continue to rebound and increase at an 
average annual growth rate of 1.7 percent through 2023. 
Commuter enplanements have increased significantly since 2000, from 
31,600 to 298,000 in 2003. The airlines increased commuter operations 
significantly beginning in mid-2003. This trend is expected to continue 
through 2023, with commuter enplanements increasing at an average 
annual growth rate of 5.6 percent. 
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It is important to note that enplanements for the TIA Master Plan Update 
are forecast for the air carrier and commuter categories based on how the 
carriers operate. That is, all regional jets, regardless of seat size, are 
categorized as commuter enplanements. This includes large regional jets 
with 60 to 90 seats. In contrast, large regional jets with more than 60 seats 
are categorized as air carrier operations by the Air Traffic Control Tower 
and the FAA. For the purpose of forecasting operations for the TIA Master 
Plan Update, the large regional jets are included in the air carrier 
operations category in order to be consistent with FAA records. 
6.4.2 Forecast Cargo Volumes 
Table 3-9 and Exhibit 3-4 present historical and forecast cargo volumes.  
Belly freight volumes have declined over the last decade while freight 
carried in all-cargo aircraft has increased significantly from 9.8 million 
pounds in 1991 to 58 million pounds in 2003. U.S. mail volumes (all of 
which is carried in the belly compartment of passenger aircraft) increased 
steadily from 10 million pounds in 1991 to 19.6 million pounds in 1997.  
Mail volumes then experienced a decline through 2003, to 4.3 million 
pounds.   
Freight carried on all-cargo aircraft is expected to increase from 57.8 
million pounds annually in 2003 to 134.1 million pounds by 2023, 
representing average annual growth of 4.3 percent. Belly freight is 
projected to increase from 4.5 million pounds in 2003 to 7.1 million pounds 
in 2023, an average annual growth rate of 2.3 percent. U.S. mail volumes 
are expected to increase at an annual rate of 2.3 percent, from 4.3 million 
pounds in 2003 to 6.8 million pounds in 2023. Total freight and mail 
volumes are expected to increase from 66.7 million pounds in 2003 to 148 
million pounds by 2023, representing an average annual compound 
growth rate of 4.1 percent. The percentage of freight and mail carried in 
the belly compartment of passenger aircraft is expected to decline over 
the forecast horizon, from 13 percent of total cargo in 2003 to nine percent 
in 2023. 
6.4.3 Forecast Aircraft Operations 
Table 3-10 and Exhibit 3-5 present historical and forecast aircraft 
operations. Total annual operations are expected to increase from 
approximately 246,682 in 2003 to 314,300 in 2023, an annual average 
compound growth rate of 1.2 percent. Air carrier operations are projected 
to increase at an average annual rate of approximately 2.1 percent from 
2003 to 2023. Commuter operations are forecast to increase at an 
average annual growth rate of 0.3 percent over the 20-year forecast 
horizon. All-cargo operations are projected to increase at a modest 
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Table 3-9 
Air Freight and Mail Forecast (in pounds) 
 
Calendar         __________Freight__________ Percent Belly 
 Year Belly All-cargo Subtotal Mail (1) Total Freight/Mail 
 
Historical 
 1991 7,513,482 9,834,075 17,347,557 9.989,474 27,337,031 64% 
 1992 7,463,362 12,025,769 19,489,131 13,255,639 32,744,770 63% 
 1993 7,130,083 13,952,244 21,082,327 13,990,819 35,073,146 60% 
 1994 7,045,094 32,796,634 39,841,728 14,998,347 54,840,075 40% 
 1995 6,128,469 43,046,979 49,175,448 16,472,028 65,647,476 34% 
 1996 7,302,899 40,737,304 48,040,203 17,476,602 65,516,805 38% 
 1997 7,549,968 50,464,433 58,014,401 19,555,414 77,569,815 35% 
 1998 6,321,367 52,955,746 59,277,113 19,286,794 78,563,907 33% 
 1999 7,319,618 60,073,301 67,392,919 17,427,090 84,820,009 29% 
 2000 6,061,183 62,801,439 68,862,622 16,112,985 84,975,607 26% 
 2001 4,580,464 53,723,076 58,303,540 8,575,574 66,879,114 20% 
 2002 5,298,369 48,119,797 53,418,166 5,115,390 58,533,556 18% 
 2003 4,512,145 57,845,283 62,357,428 4,332,211 66,689,639 13% 
 
Forecast 
 2004 5,886,000 53,052,000 58,938,000 6,169,200 65,107,200 19% 
 2005 5,945,000 55,705,000 61,650,000 6,200,000 67,850,000 18% 
 2006 6,004,000 58,490,000 64,494,000 6,231,000 70,725,000 17% 
 2007 6,064,000 61,415,000 67,479,000 6,262,200 73,741,200 17% 
 2008 6,125,000 64,486,000 70,611,000 6,293,500 76,904,500 16% 
 2009 6,186,000 67,710,000 73,896,000 6,325,000 80,221,000 16% 
 2010 6,248,000 71,096,000 77,344,000 6,356,600 83,700,600 15% 
 2011 6,310,000 74,651,000 80,961,000 6,388,400 87,349,400 15% 
 2012 6,373,000 78,384,000 84,757,000 6,420,300 91,177,300 14% 
 2013 6,437,000 82,303,000 88,740,000 6,452,400 95,192,400 14% 
 2014 6,501,000 86,418,000 92,919,000 6,484,700 99,403,700 13% 
 2015 6,566,000 90,739,000 97,305,000 6,517,100 103,822,100 13% 
 2016 6,632,000 95,276,000 101,908,000 6,549,700 108,457,700 12% 
 2017 6,698,000 100,040,000 106,738,000 6,582,400 113,320,400 12% 
 2018 6,765,000 105,042,000 111,807,000 6,615,300 118,422,300 11% 
 2019 6,833,000 110,294,000 117,127,000 6,648,400 123,775,400 11% 
 2020 6,901,000 115,809,000 122,710,000 6,681,600 129,391,600 10% 
 2021 6,970,000 121,599,000 128,569,000 6,715,000 135,284,000 10% 
 2022 7,040,000 127,679,000 134,719,000 6,748,600 141,467,600 10% 
 2023 7,110,000 134,063,000 141,173,000 6,782,300 147,955,300 9% 
 
Average Annual Compound Growth Rates 
1991-2003 4.2% 15.9% 11.3% -6.7% 7.7% 
2003-2008 6.3% 2.2% 2.5% 7.8% 2.9% 
2008-2013 1.0% 5.0% 4.7% 0.5% 4.4% 
2013-2018 1.0% 5.0% 4.7% 0.5% 4.5% 
2018-2023 1.0% 5.0% 4.8% 0.5% 4.6% 
2003-2023 2.3% 4.3% 4.2% 2.3% 4.1% 
(1) All mail is carried in the belly compartment of passenger aircraft. 
Sources: Tucson International Airport and Landrum & Brown 
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Exhibit 3-4                                                                                                     
Annual Air Freight and Mail 
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Table 3-10 
Aircraft Operations Forecast 
 
Calendar                     Passenger Operations           General Total 
 Year Air Carrier Commuter Total All-cargo Aviation Military Operations 
Historical 
 1991 40,028 5,001 45,029 548 156,475 36,800 238,852 
 1992 37,299 6,911 44,210 682 149,280 35,663 229,835 
 1993 35,694 10,176 45,870 846 142,955 41,119 230,790 
 1994 44,353 18,901 63,254 2,204 146,839 39,267 251,574 
 1995 43,287 16,089 59,376 2,894 144,702 36,336 243,308 
 1996 44,022 13,557 57,579 2,256 137,888 43,395 241,118 
 1997 44,232 10,867 55,099 2,464 141,642 41,540 240,745 
 1998 42,720 9,286 52,006 2,286 163,729 48,407 266,428 
 1999 42,884 9,449 52,333 2,742 173,182 51,367 279,624 
 2000 43,208 13,208 56,416 2,582 144,979 46,966 250,943 
 2001 41,739 15,911 57,650 2,592 156,851 43,016 260,109 
 2002 36,046 19,488 55,534 2,058 165,986 49,112 272,690 
 2003 34,449 16,327 50,776 2,148 149,205 44,553 246,682 
Forecast 
 2004 31,000 14,900 45,900 2,030 175,200 50,000 272,130 
 2005 32,000 16,200 48,200 2,060 176,100 50,000 276,360 
 2006 33,000 17,500 50,500 2,090 177,100 50,000 279,690 
 2007 34,000 18,800 52,800 2,120 178,100 50,000 283,020 
 2008 36,000 20,100 56,100 2,150 179,100 50,000 287,350 
 2009 36,700 21,500 58,200 2,190 180,100 50,000 290,490 
 2010 37,300 21,700 59,000 2,220 181,100 50,000 292,320 
 2011 37,900 21,900 59,800 2,250 182,100 50,000 294,150 
 2012 38,500 22,100 60,600 2,290 183,100 50,000 295,990 
 2013 39,100 22,300 61,400 2,320 184,100 50,000 297,820 
 2014 39,700 22,500 62,200 2,360 185,100 50,000 299,660 
 2015 40,300 22,700 63,000 2,390 186,100 50,000 301,490 
 2016 40,700 22,800 63,500 2,430 187,100 50,000 303,030 
 2017 41,300 22,800 64,100 2,460 188,100 50,000 304,660 
 2018 41,900 22,800 64,700 2,500 189,100 50,000 306,300 
 2019 42,500 22,800 65,300 2,540 190,100 50,000 307,940 
 2020 43,100 22,800 65,900 2,580 191,100 50,000 309,580 
 2021 43,700 22,800 66,500 2,610 192,100 50,000 311,210 
 2022 44,300 22,800 67,100 2,650 193,100 50,000 312,850 
 2023 44,700 22,800 67,500 2,690 194,100 50,000 314,290 
Average Annual Compound Growth Rates 
1991-2003 -1.2% 10.4% 1.0% 12.1% -0.4% 1.6% 0.3% 
2003-2008 0.9% 4.2% 2.0% 0.0% 3.7% 2.3% 3.1% 
2008-2013 1.7% 2.1% 1.8% 1.5% 0.6% 0.0% 0.7% 
2013-2018 1.4% 0.4% 1.1% 1.5% 0.5% 0.0% 0.6% 
2018-2023 1.3% 0.0% 0.9% 1.5% 0.5% 0.0% 0.5% 
2003-2023 1.3% 1.7% 1.4% 1.1% 1.3% 0.6% 1.2% 
(1) Historical air taxi operations are included in the commuter totals to be consistent with Air Traffic Control Tower 
statistics. Forecast air taxi operations are included with general aviation totals. Large regional jets are included in the air 
carrier column. 
(2) Forecast military operations abased on the assumption that Arizona Air National Guard operations are capped at 
around 40,000 annually. 
Sources: Tucson International Airport and Landrum & Brown. 
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average annual rate of 1.5 percent over the forecast period. General 
aviation operations are forecast to increase from 149,000 in 2003 to 
194,100 by 2023, representing an average annual growth rate of 1.3 
percent. Military operations are projected to hover around 50,000 
throughout the forecast period, reflecting the cap on Arizona Air National 
Guard activity and modest activity by itinerant military aircraft. 
6.5 Based Aircraft 
There are approximately 308 general aviation aircraft based at TIA including 
single-engine aircraft, multi-engine aircraft, helicopters, and private jets. In 
addition, the Arizona Air National Guard bases approximately 80 F-16 
aircraft at TIA. The composition of based aircraft is expected to remain 
largely unchanged over the forecast horizon with the exception of the 
private jet category. Based private jets are expected to more than double 
from nine based aircraft in 2003 to approximately 21 private jet aircraft by 
2023. The projected increase in private jet aircraft based at TIA is largely 
attributed to both the proliferation of fractional ownership programs and the 
certification of new “affordable” jets such the Eclipse and Adams Aircraft 
airframes. Table 3-11 summarizes the based aircraft forecast for TIA.   
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Table 3-11 
General Aviation and Military Based Aircraft Forecast 
 
Calendar Single- Multi- Private Helicopters  Total General  Total Based 
 Year Engine Engine Jet Piston  Turbine Aviation Military Aircraft 
 
 2003 227 52 9 10 10 308 80 388 
 
 2008 231 52 11 10 10 314 80 394 
 2013 234 51 13 11 11 320 80 400 
 2018 238 51 17 11 11 328 80 408 
 2023 241 50 21 12 12 336 80 416 
Sources: Federal Aviation Administration, AirNav, and Landrum & Brown 
 
7. Terminal Area Forecast Variance Analysis 
Table 3-12 summarizes the variance analysis between the TIA master plan 
update forecast and the 2003 FAA TAF for TIA. The enplanement forecast 
developed for the TIA Master Plan Update varies by 10.3 percent for the forecast 
year of 2009. Total forecast aircraft operations vary by 6.0 percent and 
commercial operations vary by 3.5 percent for the year 2009. The FAA has 
reviewed and accepted the TIA forecast for planning and environmental 
purposes. 
Table 3-12 
Forecast Variations Summary 
 
  Enplanements        
 Year TIA MPU FAA TAF  TIA vs. FAA 
 
 2002 1,761,058 1,651,940 6.6% 
 2003 1,761,114 1,623,469 8.5% 
 
 2008 2,089,000 1,884,383 10.9% 
 2009 2,136,000 1,936,023 10.3% 
 2013 2,360,000 2,142,578 10.1% 
 2018 2,647,000 2,400,772 10.3% 
 2020 2,767,000 2,504,052 10.5% 
 
 Year   Total Aircraft Operations   Commercial Aircraft Operations  
 TIA MPU FAA TAF TIA vs. FAA TIA MPU FAA TAF TIA vs. FAA 
 2002 272,690 265,733 2.6% 57,592 59,491 -3.2% 
 2003 246,682 262,571 -6.1% 52,924 53,644 -1.3% 
 
 2008 287,350 272,123 5.6% 57,250 57,558 -0.5% 
 2009 290,490 274,033 6.0% 60,390 58,341 3.5% 
 2013 297,820 281,677 5.7% 63,720 61,475 3.7% 
 2018 306,300 291,230 5.2% 67,200 65,390 2.8% 
 2020 309,580 295,052 4.9% 68,480 66,957 2.3% 
 
Sources: Federal Aviation Administration, Tucson International Airport, and Landrum & Brown. 
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DEMAND/CAPACITY AND FACILITY REQUIREMENTS 
The following sections discuss future facility requirements for major elements of the 
airport.  These future requirements serve to determine which airport facilities will 
become inadequate to meet future demand, based on the Master Plan Update forecast.  
The level of activity at the airport can be used as a benchmark to determine when a 
particular facility would require expansion.  The facilities analyzed are airfield facilities 
including runways, taxiways, NAVAIDs, and lighting; terminal facilities including gates 
and passenger processing facilities; landside facilities including access roads, 
curbfronts, parking and rental car; air cargo; General Aviation; and airport support 
facilities including fueling, aircraft and airfield maintenance, and security.  This analysis 
will serve as the basis of the next step in the planning process: the definition and 
evaluation of development alternatives. 
Results of the facility requirements analysis indicate that Tucson International Airport 
(TIA) is well positioned to accommodate the forecast demand through the study period.  
There are some specific areas, such as the terminal, concourse and gates as well as 
others that will need to expand over time as demand increases.  These requirements 
are discussed in greater detail in the sections that follow.  However, the Tucson Airport 
Authority’s (TAA) “active land acquisition process” has ensured that the airport has 
acquired or is in the process of acquiring sufficient land to meet it’s needs into the 
foreseeable future. 
1. Planning Demand Levels  
The timing of any necessary improvements is driven by the projections of future aviation 
activity, and is best determined by activity levels rather than a particular year.  Table 4-1 
summarizes the levels of activity, or planning demand levels (PDL) for the four years 
that were analyzed.  These PDLs represent concrete activity based milestones that can 
be used to make future expansion and development decisions that focus on the specific 
demand that triggers the expansion requirement.  It is important to note that as demand 
patterns, fleet mix, etc. change over time, the demand levels triggering expansion may 
also change.  However, this analysis provides order of magnitude planning criteria for 
TAA to use to monitor actual conditions and aviation demand at TIA. 
2. Airfield Demand/Capacity Analysis 
This section contains the demand/capacity analysis of the existing airfield.  For 
reference, the existing airfield is shown on Exhibit 4-1.  The purpose of this analysis is 
to determine the level of aircraft activity, as defined by hourly or annual aircraft 
operations, that can be accommodated by the existing airfield system at an acceptable 
level of delay.  FAA Advisory Circular 150/5060-5, Change 2, Airport Capacity and 
Delay, and the FAA’s Airport Capacity Model were used to analyze the airfield
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Table 4-1     
Planning Demand Levels 
                
     Planning Demand Levels  
  Demand Component 2003 1 2  3 4  
  Enplanements 1,761,114 2,089,000 2,360,000 2,647,000 2,947,000  
      
  Operations    
  Air Carrier 34,449 36,000 39,100 41,900 44,700  
  Commuter/Air Taxi 16,327 20,100 22,300 22,800 22,800  
  All-Cargo 2,148 2,150 2,320 2,500 2,690  
  General Aviation 149,205 179,100 184,100 189,100 194,100  
  Military
1/
 44,553 50,000 50,000 50,000 50,000  
  Total Operations 246,682 287,350 297,820 306,300 314,290  
     
  Based Aircraft 308 314 320 328 336  
  AzANG Aircraft 80 80 80 80 80  
      
  Freight (lbs)    
  Belly 4,512,145 6,125,000 6,437,000 6,765,000 7,110,000  
  All-Cargo 57,845,283 64,486,000 82,303,000 105,042,000 134,063,000  
  Total Freight 62,357,428 70,611,000 88,740,000 111,807,000 141,173,000  
  Mail 4,332,211 6,293,500 6,452,400 6,615,300 6,782,300  
  Total Freight and Mail 66,689,639 76,904,500 95,192,400 118,422,300 147,955,300  
          
  Notes:         
  1/  AzAng operations capped by existing agreement.      
                 
Source:  Landrum & Brown, 2004 
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requirements by computing hourly capacity, annual service volume, and average 
delays.  The following sections discuss the information required to run the model, which 
include existing and forecast demand, weather conditions, runway configuration, and 
the taxiway system. 
2.1. Existing and Forecast Demand 
The demand levels used to test the airfield system were derived from the forecast 
of aviation demand.  Calculations were made for the airfield at the existing level of 
demand, as well as for PDL 1, 2, 3, and 4.  Table 4-2 shows the projected annual 
operations activity levels and the corresponding peak hour activity for each PDL. 
Table 4-2     
Operations Forecast Summary 
 2003 PDL 1 PDL 2 PDL 3 PDL 4 
Annual Operations 246,682 287,350 297,820 306,300 314,290 
Peak Hour Operations 92 105 109 112 115 
Note: Based on draft forecast. 
Source:  Landrum & Brown, 2003 
 
The aircraft fleet mix is also an important factor in determining an airport’s 
capacity.  For the purposes of calculating capacity, aircraft are categorized 
according to their approach speed and size.  Capacity decreases as the diversity 
of approach speeds increases.  This is because aircraft following each other, either 
on takeoff or landing, are spaced according to the difference in their air speeds.  
Also, aircraft create wake vortices1 that require different spacing between aircraft 
depending on their size.  The greater the difference in size and speed of the 
aircraft in the fleet, the greater the space required between aircraft and, as a result, 
the lower the operational capacity. 
The existing and forecast aircraft fleet mix was grouped into four aircraft approach 
categories (small, large, B757 and heavy) as shown in Table 4-3.  In 2003, 63.2 
percent of aircraft were considered small and 36.4 percent were large.  By PDL 4, 
58.9 percent of the aircraft mix are forecast to be small and 40.4 percent are 
expected to be in the large category.  This represents a 4.0 percent increase in 
large aircraft and a 4.3 percent decrease in small aircraft over the planning period.  
Boeing 757 aircraft currently represent 0.4 percent of the existing fleet (in 2003) 
and are expected to increase to 0.7 by PDL 4.  No significant percentage of heavy 
aircraft are expected in the fleet mix throughout the planning period.2 
                                                 
1
 Phenomena resulting from the passage of an aircraft through the atmosphere. 
2
 Based on the draft forecast. 
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Table 4-3     
Aircraft Fleet Mix by Category 
  Annual Operations 
  Existing  Forecasts 
Aircraft Approach 
Category  2003  PDL 1  PDL 2 
Small  155,903 63.2%  170,950 59.5%  175,415 58.9%
Large  89,792 36.4%  114,680 39.9%  120,617 40.5%
B757  987 0.4%  1,718 0.6%  1,786 0.6%
Heavy  0 0.0%  0 0.0%  0 0.0%
Total Operations  246,682 100%  287,350 100%  297,820 100%
   Forecasts 
Aircraft Approach 
Category   PDL 3  PDL 4 
Small   180,104 58.8%  185,117 58.9%
Large   124,358 40.6%  126,973 40.4%
B757   1,838 0.6%  2,200 0.7%
Heavy   0 0.0%  0 0.0%
Total Operations   306,300 100%  314,290 100%
Notes:  All weights listed below are Gross Aircraft Weight   
Small:  less than 41,000 pounds  
Large:  41,000 – 255,000 pounds  
Boeing 757s:  255,000 pounds 
Heavy:  255,000 pounds and above 
Source:  Landrum & Brown, 2004 
2.2. Summary of Annual Weather Conditions 
Wind and weather conditions play a significant role in dictating the choice of 
runway operating plans and specifically influence the use of various Air Traffic 
Control (ATC) procedures in use at any one time.  As such, historical weather data 
was analyzed to assess the nature, frequency, and duration of weather conditions 
that influence runway use and operating procedures at Tucson International 
Airport. 
As discussed in Chapter 1, Inventory of Existing Conditions, Section 6, 
Meteorological Conditions, the ceiling and visibility minimums at TIA are grouped 
into two categories: Visual Flight Rules (VFR) and Instrument Flight Rules (IFR).  
VFR is in effect when the cloud ceiling is greater than or equal to 1,000 feet and 
visibility is greater than or equal to three miles.  IFR conditions prevail when the 
visibility or cloud ceiling falls below those minimums prescribed under VFR.  
Exhibit 2-10 in Chapter 1, Inventory of Existing Conditions, presents the annual 
occurrence of each weather category at TIA.  VFR occurs approximately 99.7 
percent of the time, while IFR occurs the remaining 0.3 percent of the time.  The 
ATC rules in effect during IFR, including those governing aircraft separation, are 
more stringent than those under VFR.  As a result, capacity is lower during IFR 
conditions. 
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2.3. Existing Airfield Layout and Runway Configurations 
There are currently three runways at Tucson International Airport.  Two of the 
runways are parallel, oriented in the 11-29 direction.3  Runway 11L-29R is 10,996 
feet long by 150 feet wide and is the primary runway for air carrier and military 
operations when weather conditions permit.  Runway 11R-29L is 8,408 feet long 
by 75 feet wide and is used primarily by general aviation aircraft; it was originally 
built as a taxiway.  Runways 11L-29R and 11R-29L are separated by 706.5 feet.  
The third runway is a crosswind runway oriented in the 3-21 direction and 
measures 7,000 feet long by 150 feet wide.  Adverse wind conditions occasionally 
result in the use of Runway 3-21; general aviation aircraft also use this runway for 
convenience when conditions allow. 
The airport’s three runways are operated in different combinations (configurations) 
depending on wind and weather conditions and the type of demand (aircraft fleet 
mix, arrivals vs. departures) being accommodated.  Exhibit 4-2 shows the primary 
runway operating configurations and the percentages each configuration is 
available based on twenty years of hourly weather data.  The actual usage of these 
runways is dictated by the airports Part 150 Noise program and pilot preference, 
the percentages of actual use can change from year to year. 
It is important to note that Runway 3-21, the crosswind runway, only provides 
capacity when wind conditions preclude operation of the two parallel runways.  
This is because the crosswind runway cannot be operated independently of the 
main runway (11L-29R) due to its intersection with the extended centerlines of the 
two parallel 11-29 runways.  Arrivals and departures on Runway 11-29 must take 
place in coordination with operations on Runway 3-21.  For example, when an 
aircraft is landing on Runway 11L, departing aircraft on Runway 3-21 must wait 
until the landing aircraft has passed the intersection point.  In addition, if a B757 or 
larger aircraft is departing from Runway 29R, aircraft waiting to use Runway 3-21 
may have to wait seven minutes to protect against wake turbulence.  The model 
takes this coordination of runway operations into consideration in its calculation of 
hourly and annual capacity. 
                                                 
3
 The number designation of a runway corresponds to its general position on the compass.  Therefore, a runway number of 11 
corresponds to a compass position of 110 degrees, and a runway number of 29 indicates a 290-degree compass position. 
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2.4. Taxiways 
For the purpose of airport capacity calculations, the model assumes there are 
sufficient full-length parallel taxiways, runway entrance/exit taxiways, and no 
taxiway/runway crossing problems.  Strategically located runway exits reduce 
runway occupancy time and improve capacity.  TIA’s taxiways are generally well 
located and allow low runway occupancy times.  Therefore, it is assumed that the 
airport has a sufficient taxiway system to meet the requirements for the model.  
The existing taxiway system is described in detail in Chapter 1, Inventory of 
Existing Conditions, Section 3.1.2, Taxiways.  The need for future taxiway 
improvements is discussed in Section 2.3, Taxiway Requirements, of this Chapter. 
2.5. Results of the Existing Airfield Demand/Capacity Analysis 
As previously mentioned, the general accepted methodology for calculating airfield 
capacity is based on the FAA’s Advisory Circular 150/5060-5, Change 2, Airport 
Capacity and Delay.  For corroboration, the FAA’s Capacity and Delay computer 
model was also used. 
The FAA’s Advisory Circular and computer model relies on a number of 
components to assess when additional runway capacity is needed.  These include 
an analysis of hourly runway capacity and annual service volumes.  Each of these 
components are discussed below. 
In summary, the results of the airfield demand/capacity analysis indicate that 
additional airfield capacity needs to be planned now.  It is estimated that by PDL 4, 
Tucson International Airport will reach 100 percent of the existing airfield’s 
capacity.  There are improvements that could be made in the meantime, including 
new technology and improvements to the taxiway system, that would provide small 
increases in capacity.  These improvements are discussed in Section 3.2, Taxiway 
Requirements, and Section 3.4, Technological Improvements.  However, these 
improvements do not eliminate the need for additional runway capacity.  The 
master planning effort will include the development of possible airfield development 
alternatives and will culminate in a recommended plan to increase airfield capacity 
at TIA. 
2.5.1. Hourly Runway Capacity 
Peak hour airfield capacity is defined as the number of aircraft operations that can 
take place on the runway system in an hour with minimal capacity-related delay.  
Using the FAA’s Airport Capacity Model, the maximum capacity was computed for 
VFR conditions.  IFR conditions do not significantly affect capacity at TIA, as they 
only occur 0.3 percent of the time.  The results of the hourly capacity analyses are 
shown in Table 4-4.  TIA’s hourly VFR capacity is computed to be 115-120 
operations per hour under existing conditions.  In 2003, peak hour demand is 
estimated at 92 operations, which is below the VFR capacity of the airfield.  Based 
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on the forecast, Tucson International Airport will reach approximately 90 percent of 
the lower range of VFR capacity (115-120 peak hour operations) by PDL 4. 
Table 4-4     
Capacity and Delay 
Forecast Demand   Capacity   
Annual 
Ops Peak Hour Ops 
Planning 
Demand 
Level 
Annual 
Service 
Volume 
Design Hour 
VRF Operations
Demand/Capacity
Ratio 
246,682 92 2003  350,000 115-120 70.5%
287,350 105 PDL1 350,000 115-120 82.1%
297,820 109 PDL2 350,000 115-120 85.1%
306,300 112 PDL3 350,000 115-120 87.5%
314,290 115 PDL4 350,000 115-120 89.8%
Note: Based on Draft Master Plan Update Forecast    
Source: Landrum & Brown, 2004    
 
2.5.2. Annual Service Volume 
Annual service volume is used by the FAA as a quantifiable measure of an 
airport’s operating capacity.  The annual service volume is defined as the 
maximum level of annual aircraft operations that can take place at an airport (i.e. it 
does not consider levels of delay).  Annual service volume can be used as a 
reference point for the general planning of capacity-related improvements.  As 
actual annual operations approach the annual service volume of an airport, annual 
aircraft delays increase rapidly, with relatively small increases in the number of 
operations served.  As a general rule, when demand at an airport reaches 60 
percent of its capacity, delays become noticeable during portions of the day and 
new airfield facilities (i.e. runways) should be planned.  When airport activity 
reaches 80 percent of operational capacity, new airfield facilities should be 
constructed. 
The annual service volume at TIA was calculated to be approximately 350,000 
operations.  As shown on Exhibit 4-3, the 60 and 80 percent ratio were applied to 
TIA’s annual service volume to determine if new airfield facilities would be 
required.  The annual service volume methodology indicates that the airport is 
currently operating at about 80 percent, therefore planning should commence to 
provide new facilities.  Demand is projected to reach approximately 90 percent of 
the airfield’s annual service volume by PDL 4, when annual operations are 
projected to reach 314,290.  The specific timing of construction of runway facilities 
that increase capacity will depend on more detailed benefit cost analysis, see 
Appendix B. 
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3. Airside Facility Requirements 
Airside facilities are those portions of the airport that directly facilitate the landing and 
departure of aircraft.  Airside facility requirements were developed for each of the 
following areas at the Airport. ?? Runway Length ?? Runway Width ?? Taxiway System ?? Instrumentation, Lighting and Navigational Aids (NAVAIDs) ?? Technological Improvements ?? Airfield Safety Areas ?? FAR Part 77 Imaginary Surfaces 
 
Airside facilities needed at TIA to accommodate the projected levels of aviation demand 
were determined using applicable FAA standards and requirements.  The planning and 
design of an airport are based on an airport’s role, the number of operations, and the 
“critical” aircraft that uses the airport.  The critical, or design aircraft is defined as the 
most demanding aircraft that operates at an airport on a regular basis.  Typically, an 
aircraft, or type of aircraft, must have 500 or more operations per year to be considered 
the critical aircraft. 
For geometric design purposes, it was necessary to establish design standards for 
existing and future runway and taxiway development at the airport.  The FAA provides 
guidance for planning and design of airport facilities through FAA Advisory Circulars 
(AC) that promote airport safety, economy, efficiency, and longevity.  Information from 
FAA AC 150/5300-13, Change 8, “Airport Design,” was used to determine the Airport 
Reference Code (ARC) for TIA.  The ARC is a coding system used by the FAA to relate 
airport design criteria to the operational and physical characteristics of the airplanes 
intended to operate at an airport. 
The ARC has two components, which relate to an airport’s critical aircraft.  The first 
component, depicted by a letter, is the aircraft approach category as determined by the 
approach speed of the critical aircraft (see Table 4-5).  The second component, 
depicted by a roman numeral, is the airplane design group as determined by the critical 
aircraft’s wingspan (see Table 4-5).  Generally, aircraft approach speed applies to 
runways and runway-related facilities.  Airplane wingspan relates primarily to separation 
criteria involving taxiways and taxilanes. 
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Table 4-5     
FAA Design Standards 
FAA AIRCRAFT APPROACH CATEGORIES 
Approach 
Category Approach Speed (kts) Typical Aircraft Type 
A Less than 91 Beech Baron 55, Cessna 172 
B 91, but less than 121 King Air, Citation II, Metroliner 
C 121, but less than 141 Lear 25, Sabre 75A/80, Gulfstream III 
D 141, but less than 166 Gulfstream II and IV 
FAA WINGSPAN DESIGN GROUPS 
Design 
Group Wingspan (feet) Typical Aircraft Type 
I Less than 49 Cessna, Learjet 
II 49, but less than 79 EMB/CRJ 
III 79, but less than 118 B727/B737/DC9/MD80/A319-320 
IIIa B757 Specific (<125 ft.) B757 
IV 118, but less than 171 DC8/767/DC10/MD11/L1011 
V 171, but less than 214 B747/B777 
VI 214, but less than 262 A380 
Note: TIA’s ARC is D-V 
Source: FAA Advisory Circular 150/5300-13, Change 7, “Airport Design” 
 
Aircraft Approach Category “D”, Airplane Design Group “V” aircraft standards were used 
to reflect the Airport’s future fleet mix and preserve flexibility for aircraft projected to 
operate at the airport during the 20-year planning period.  ARC D-V includes all aircraft 
with approach speeds of 141 kts and over, but less than 166 kts, and with wingspans 
that are at least 171 feet, but less than 214 feet.  The B747-400 is the design aircraft for 
Tucson International Airport; it is illustrated on Exhibit 4-4. 
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EXHIBIT
T I AUCSON NTERNATIONAL IRPORT
Master Plan Update
Boeing 747-400
Wingspan: 213 ft 0 in
Length Overall: 231 ft 10 in
Max T-O Weight: 875,000 lbs
Approach Speed: 150-155 knots
ARC: D-V
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Based on this type of aircraft and associated operating requirements, any future FAA 
design standards for the airport will be determined using Approach Category D, Design 
Group V standards (an ARC of D-V).  Table 4-6 depicts applicable standards for an 
ARC D-V airport.  These standards will remain applicable throughout the planning 
period. To prevent over-design of the airport, not all airfield facilities should be subject to 
ARC D-V design standards.   
Existing runway 11R-29L and its associated taxiways will be held to ARC B-II standards 
to better reflect the types of aircraft that regularly use this runway.  Runway 3-21 and its 
associated taxiways will be held at ARC C-III standards to reflect the types of aircraft 
that regularly use the runway and to reflect the existing and proposed runway to taxiway 
centerline separations. 
Table 4-6     
FAA Design Criteria 
Criteria 
ARC D-V 
Visual  
Visibility Minimums 
Not Lower than ¾ Mile 
(feet) 
ARC D-V 
Non-Precision/Precision 
Visibility Minimums 
Lower than ¾ Mile 
(feet) 
Runway Width 150 150 
Runway Centerline to:   
     - Taxiway Centerline 450 400 
     - Aircraft Parking Area 500 500 
Runway Object Free Area   
     - Length Beyond Runway End 1,000 1,000 
     - Width 800 800 
Runway Obstacle Free Zone   
     - Length Beyond Runway End 200 200 
     - Width 400 400 
Runway Safety Area   
     - Length Beyond Runway End 1,000 1,000 
     - Width 500 500 
Taxiway Width 75 75 
Taxiway Centerline to:   
     - Fixed or Movable Object 160 160 
     - Taxiway/Taxilane Centerline 267 267 
Taxiway Object Free Area (width) 320 320 
Taxiway Safety Area (width) 214 214 
Taxilane Object Free Area (width) 276 276 
Runway Shoulder Width 35 35 
Runway Blast Pad:   
     - Length 220 220 
     - Width 400 400 
Note: TIA’s ARC is D-V 
Source: FAA Advisory Circular 150/5300-13, Change 7, “Airport Design”. 
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3.1. Runway Length Requirements 
At any airport, the length requirements for its runways depend on the types of 
aircraft operating there.  Every aircraft has unique operating characteristics that 
take into consideration several factors, including the elevation of the airport, the air 
temperature, runway conditions and the weight of the aircraft.  An aircraft’s weight 
is based on its operating empty weight plus the amount of fuel needed to reach a 
particular destination and the payload (passengers, baggage, and cargo) it is 
carrying.  To be conservative in evaluating TIA’s runway needs, the maximum 
payload has been assumed in this analysis. 
Most aircraft manufacturers publish design charts for each of their aircraft.  These 
charts allow interpolation of required runway lengths, based on airport elevations, 
typical design day conditions and the aircraft’s Maximum Takeoff Weight (MTOW).  
Air carriers also create their own charts to more closely represent their specific 
operating preferences.  For planning purposes runway lengths were determined for 
a selected variety of air carrier and commuter aircraft found in TIA’s current and 
projected fleetmix, based on data from aircraft manufacturers. 
3.1.1. Existing Runway Length 
TIA currently has two parallel runways and one crosswind runway.  Parallel 
runways 11L-29R and 11R-29L measure 10,996’ x 150’ and 8,408’ x 75’ 
respectively.  Runway 3-21 measures 7,000’ x 150’.  The threshold for runway 11R 
is displaced 1,410 feet, resulting in an available landing length of 6,998 feet.  The 
threshold for runway 3 is displaced 840 feet, resulting in an available landing 
length of 6,160 feet. 
3.1.2. Takeoff Runway Length Requirements 
Takeoff runway length requirements can be determined for "standard day" (59 
degrees Fahrenheit) or "hot day" (77 to 84 degrees Fahrenheit) conditions.  
Evaluating runway length requirements is depending upon the average or typical 
weather conditions for a particular region or airport.  Typical “hot day” conditions 
result in longer takeoff lengths than for a standard day.  This occurs because the 
relative density of the air decreases at high temperatures, thereby decreasing an 
aircraft's operational performance.  According to the National Weather Service 
Forecast Office, the average high temperatures in Tucson in 2002 ranged from 95 
to 104 degrees Fahrenheit during the months of June, July, August, and 
September.  The temperatures defined as standard day and hot day are based on 
the aircraft manufacturers operating manuals.  These manuals do not break down 
the operational characteristics of each aircraft beyond the temperature ranges 
listed above. Therefore, hot day performance data was used for this analysis, 
depicted in Exhibit 4-5. 
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Exhibit 4-5     
Takeoff Runway Length Requirements 
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Airbus A310
Canadair CRJ-700
Canadair CRJ-900
Boeing 757-200
Boeing 737-700
Boeing 737-800
Boeing 737-900
Boeing 757-300
Airbus A320
Airbus A321
Boeing 767-400ER
Runwa y  Le ngt h ( FT)
MTOW 90% MTOW 80% MTOW
 
Source: Aircraft Manufacturers data 
 
The runway length analysis includes a representative sample of the aircraft most 
frequently operating at TIA.  Several categories of aircraft, including narrowbody 
jets, widebody jets and regional jets, were evaluated under dry pavement 
conditions.  General aviation and military aircraft were not evaluated due to a lack 
of available information. 
At Maximum Takeoff Weight (MTOW), all of the narrow body jets evaluated 
required a minimum of 9,500 feet of runway.  In addition, a fully loaded Boeing 
767-400ER required 14,300 feet of runway. 
In reality however, flights are not always 100 percent full.  This means that the 
overall weight of the aircraft is reduced.  At 90% of MTOW, a maximum of 8,800 
feet of runway was required to accommodate all narrow body jets, a maximum of 
9,500 feet for all widebody jets and a maximum of 6,300 feet for all regional jets.  
At 80% of MTOW, 7,400 feet of runway could accommodate all aircraft.  However, 
many airlines prefer not to operate aircraft below 90 percent of their available 
payload.   
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3.1.3. Landing Runway Length Requirements 
Landing length requirements were also assessed for the design aircraft at TIA.  
Exhibit 4-6 depicts the runway lengths necessary with maximum aircraft landing 
weight (MLW) and various flap settings for dry pavement conditions and standard 
air temperatures.  All aircraft can be accommodated on at least one of the existing 
runways during these conditions. The  737-900NG requires the most length 
(approximately 6,850 feet) of the selected aircraft.  As a result, in order to 
accommodate the forecasted fleet mix by PDL 4, a minimum of 6,850 feet of 
runway landing length would be required. 
Exhibit 4-6     
Landing Runway Length Requirements 
0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000
Airbus A310
Canadair CRJ-700
Canadair CRJ-900
Boeing 757-200
Boeing 737-700
Boeing 737-800
Boeing 737-900
Boeing 757-300
Airbus A320
Airbus A321
Boeing 767-400ER
Runway Length (FT)MLW 75% MLW
TUS Landing Runway Length Requirements
(Hot Day - Dry Runway)
 
Source: Aircraft Manufacturers Data 
Based on this analysis, the available runway length at TIA is sufficient to 
accommodate the current and forecast fleet mix.  Although this analysis used 
aircraft manufacturers’ data, individual operators may have more stringent policies 
that will require additional runway length for safety reasons.  Also, temperatures 
above “hot day” conditions and wet pavement conditions could increase these 
requirements and would be evaluated on a case-by-case basis by the aircraft 
operator.  Further analysis would be necessary at such time that a new runway is 
planned.  
Landrum & Brown  Facility Requirements Analysis 
December 2004  Chapter 4 - Page 17 
 Tucson International Airport 
Master Plan Update  Facility Requirements  
 
3.2. Taxiway Requirements 
Taxiways are defined as paved areas established to move aircraft from one part of 
the airport to another.  This section evaluates the existing taxiway system and 
summarizes the taxiway requirements at TIA.  Please refer to Exhibit 4-1 for the 
existing taxiway layout. 
FAA standards were compared to the current airfield geometry in order to identify 
deficiencies.  The results of the taxiway analysis are discussed in the following 
sections. 
3.2.1. Parallel Taxiways 
Runway 11L-29R at TIA has a full-length parallel Taxiway A.  Taxiway C runs 
parallel to Runway 11R-29L but does not extend the full-length of the runway.  
Taxiway D extends approximately 6,500 feet along Runway 3-21 from the 
northeast end. 
Air carrier runways should be served with full-length parallel taxiways.  A full-length 
parallel taxiway provides more opportunity for aircraft to queue for departure and 
allows more runway exits to be provided.  Based on this standard, the airfield at 
TIA is deficient and as operations increase, the resulting delays will increase.  In 
order to provide an airfield that meets industry standards, all air carrier runways, 
including new air carrier runways constructed in the future, will require full-length 
parallel taxiways.  The need for full-length parallel taxiways will become more and 
more critical as demand increases.  
Runway to taxiway centerline separations were also evaluated based on FAA 
design criteria.  Design standards related to airport geometry are derived from the 
most demanding aircraft anticipated to use a particular runway on a regular basis.  
The largest aircraft regularly expected to use Runway 11L-29R is a B747-400.  
The B747-400 is classified as Airport Reference Code (ARC) D-V by the FAA.  
FAA separation standards for ARC D-V aircraft require a minimum of 450 feet of 
lateral separation between the centerlines of a runway and taxiway, given the 
elevation of the Tucson airport.  Existing runway 11R-29L will be evaluated based 
on ARC B-II standards.  Runway 3-21 will be evaluated based on ARC C-III 
standards.  
The Taxiway A centerline is located 500 feet from the centerline of Runway 11L-
29R and meets ARC D-V standards.  Taxiway C runs parallel to Runway 11R-29L 
at a minimum separation distance of 900 feet.  This well exceeds the FAA 
standards.  Runway 3-21 centerline to parallel taxiway separation is 450 feet, 
which exceeds the FAA runway to taxiway separation requirements.   
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In summary, this analysis recommends full-length parallel taxiways for Runways 
11L-29R, 3-21 and 11R-29L.  Any new runways should also be served by a full-
length parallel taxiway.  
3.2.2. Runway Exits 
Entrance/exit taxiways, also referred to as runway exits, connect runways to 
parallel taxiways.  These taxiways provide paths for aircraft to enter the runway for 
departure or leave the runway after landing. 
The type of runway exits and the location and number of exits depend on many 
factors including the location of parallel taxiways and the type of aircraft using the 
runway.  The time it takes an aircraft to decelerate to a slow enough speed to exit 
the runway varies depending on the size and performance characteristics of the 
aircraft and condition of the runway.  If exits are not placed at the point(s) where 
the majority of aircraft using the runway reach their exit speed, the aircraft must 
continue down the runway at a relatively low rate of speed until it gets to an exit.  
Runways with adequate and properly-spaced runway exits allow capacity to be 
optimized by minimizing the runway occupancy times of arriving aircraft. 
Generally, a greater number of runway exits are needed for a diverse fleet mix to 
allow all aircraft to exit the runway at their optimal speed.  In addition, acute-angled 
exits provide lower runway occupancy times compared to 90-degree exits.  This is 
because aircraft can exit the runway at higher speeds with acute-angled exits, 
thereby allowing the aircraft to exit the runway sooner. 
The main air carrier runway (11L-29R) has 11 exits, of which seven are 90-degree, 
two are widened 90-degree, and two are acute-angled exits.  The widened 90-
degree and acute-angled exits provide a higher speed exit and lower runway 
occupancy time for aircraft using this runway, making it more efficient than if it had 
all 90-degree exits.  Converting (and possibly relocating) some of the existing 90-
degree exits would reduce runway occupancy times compared to existing 
conditions. 
In summary, the specific location and type of runway exits will depend on the 
ultimate length of both existing extended runways and new runways.  Exit location 
and type will also depend on the runway centerline to parallel taxiway centerline 
separations.  This will be considered further in the analysis of alternatives. 
3.2.3. Terminal Area Taxiways 
The terminal area is served by a single Taxiway A and an extended apron area 
that serves as a taxilane and a push-back area for aircraft leaving the gate area.  
Air carrier airports the size of TIA should have a dual taxiway system (or a single 
taxiway with a push-back area) in the terminal area.  As traffic increases in the 
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future, the terminal area will become more congested and the need for an 
additional parallel taxiway will be exacerbated. 
Also, the area where Taxiways A and D intersect can cause confusion and has 
experienced various levels of congestion.  A proposed taxiway parallel and west of 
Taxiway D, would provide separation of AANG traffic and alleviate this congestion.   
In summary, it is recommended that a dual taxiway system in the terminal area be 
provided in the future and that the intersection of Taxiways A and D be 
reconfigured. 
3.2.4. Bypass Areas 
Bypass areas or run-up pads are areas used to store aircraft prior to takeoff.  They 
are placed adjacent to the ends of runways and are designed so one aircraft can 
bypass another when necessary.  Bypass areas allow a trailing aircraft to bypass a 
leading aircraft if the takeoff clearance of the latter must be delayed for some 
reason or if it experiences a malfunction.  In addition, bypass areas provide space 
for instrumentation and engine operation to be checked on piston-engine aircraft 
prior to takeoff.  It is important for air carrier airports to have sufficiently sized 
bypass areas to accommodate existing and future aircraft.  TIA currently has no 
dedicated bypass areas. 
3.2.5. Taxiway Summary 
The taxiway analysis identified the following taxiway needs: 
?? Provide full-length parallel taxiways for all air carrier runways, including 
new runways constructed in the future.  ?? Provide additional runway exits and acute-angled exits. ?? Provide dual taxiways in the terminal area. ?? Reconfigure the intersections of Taxiways A and D. ?? Provide bypass areas for all air carrier runways. 
3.3. Runway Width Requirements 
Runways designed to support ARC C-III through ARC D-V aircraft are required to 
be 150 feet wide; this applies to Runways 11L-29R and 3-21.  Runways designed 
to support ARC B-11 aircraft are required to be 75 feet wide; this applies to 
Runway 11R-29L.  Runway 11L-29R is a precision runway and is currently 150 
feet wide; Runway 11R-29L and Runway 3-21 are Non-Precision Instrument 
approach runways.  Therefore, the existing width of each runway will be adequate 
for the planning period. 
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3.4. Instrumentation and Lighting 
Instrumentation, lighting, and other navigational aids assist pilots in maneuvering 
their aircraft safely and efficiently under various weather conditions.  The following 
sections review the existing approach and instrumentation aids and lighting 
systems at TIA and identify future requirements. 
3.4.1. Approach and Instrumentation 
Runway instrumentation permits landings in IFR conditions.  IFR occurs when the 
ceiling is less than 1,000 feet or the visibility is less than three miles.  IFR weather 
conditions only occur 0.3 percent of the time at TIA.  There are three IFR 
instrumentation categories (CAT I, II, and III) with different ceiling and visibility 
minimums.  CAT III is further subdivided into three classes (a, b, and c).  The 
category of IFR is important because runways may or may not be able to 
accommodate aircraft landings under various conditions, depending on the type of 
instrumentation available.  CAT I occurs the majority of the time during IFR at TIA.   
The instrumentation available at Tucson International Airport was previously 
described in Chapter 2, Inventory of Existing Conditions, Section 3.1.4,  
Navigational Aids.  Runway 11L is equipped with a CAT I Instrument Landing 
System (ILS).  Non-precision approach capability is available for Runway 29R.  
Runways 3, 21, 11R, and 29L at TIA are limited to visual approaches. 
In general, the instrumentation available at TIA is adequate.  However, it is typical 
at air carrier airports for the secondary approach runway(s) to have a minimum of 
CAT I capability to provide redundant capacity during runway closure conditions.  
Therefore, it is recommended that CAT I ILS capability be installed on any future 
relocated/replacement runway to provide this redundant capacity. 
3.4.2. Lighting 
The lighting available at TIA was previously described in Chapter I, Inventory of 
Existing Conditions, Section 3.1.4, Navigational Aids.  The only runway equipped 
with an approach light system is Runway 11L.  Runway 11L is outfitted with a 
Medium Intensity Approach Light System with Runway Alignment Indicator Lights 
(MALSR).  Runway 11L-29R has high intensity runway edge lights.  Runways 11R-
29L and 3-21 have medium intensity runway edge lights.  It is recommended that 
an approach light system be added to Runway 29R and provided at both ends of 
any future relocated/replacement runway. 
3.5. Technological Improvements  
Tucson International Airport has the ATC technology necessary for the function of 
the airport.  However, there are additional technologies that could enhance safety 
and efficiency at the airport.  The FAA recognizes the importance of these 
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technologies and implements those it feels are appropriate for a particular ATCT.  
This master plan will not recommend specific technologies to be implemented by 
the FAA, but this section does review potential technologies for consideration by 
FAA.  
The 2000 Aviation Capacity Enhancement Plan provides detailed summaries of 
technologies that increase efficiency, capacity, and enhance overall airport safety.  
The sections that follow discuss technologies that may have a potential application 
at Tucson International Airport.   
3.5.1. Communication Enhancements 
Communication enhancements improve routing and sequencing of traffic with 
greater efficiency and less interference than current communication systems.  The 
key benefits to communication enhancements are safety, increased efficiency, and 
increased frequency capacity by reducing frequency congestion and verbal 
miscommunications.  Examples of communication enhancements include: 
?? Controller to Pilot Data Link Communications (CPDLC) ?? Next Generation Air/Ground Communications (NEXCOMM)  ?? Flight Information Service and Cockpit Information System 
These communication enhancements are part of a national initiative by the FAA.  
CPDLC in particular would reduce workload once made available.  CPDLC is 
planned to replace sets of voice messages between the controller and pilot with 
displayed data messages in the cockpit, thus increasing airspace use and 
capacity.  CPDLC is planned to be available nationwide by the end of 2003.   
3.5.2. Surveillance Enhancements 
Surveillance enhancements aid primarily in the movement of aircraft and other 
airport vehicles.  The primary result of surveillance technologies is to improve 
safety.  Examples of surveillance enhancements include: ?? Airport Dependent Surveillance (ADS)  ?? Airport Surface Detection Equipment (ASDE-X) 
 
The ASDE-X provides surveillance of taxiing aircraft and service vehicles at 
airports by using high resolution ground mapping.  It is designed for small hub 
airports to reduce and prevent runway incursions.4 
                                                 
4
 The FAA defines a runway incursion as any occurrence at an airport involving an aircraft, vehicle, person, or object on the 
ground that creates a collision hazard or results in loss of separation with an aircraft taking off, intending to takeoff, landing, or 
intending to land. 
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Other runway incursion reducing tools being demonstrated at airports and facilities 
around the country include the following: ?? Multilateration/Infrared Surveillance Sensor Fusion ?? Magnetic Checkpoint (In-surface magnetic sensors) ?? Ground Marker ?? Vehicle Tracking via Global Positioning System (GPS)/Radio Frequency 
(RF) Data Link System ?? Addressable Signs (SMART Boards) 
These runway incursion tools represent technologies that are capable of 
enhancing safety at the airport.  The FAA has been increasingly focused on the 
need to reduce runway incursions at airports in the U.S.  As a result, it will be 
important for TAA and the FAA to investigate and implement applicable runway 
incursion reducing tools at TIA in the future.   
3.5.3. Capacity Enhancements 
Capacity enhancements aid primarily in the sequencing and spacing of arrival and 
departure streams at the airport.  This new technology allows closer spacing of 
aircraft and more direct routes.  The key benefits to capacity enhancements are 
increased safety, efficiency, and capacity.  Examples of capacity enhancements 
include: ?? GPS Wide Area Augmentation System (WAAS)  ?? GPS Local Area Augmentation System (LAAS) ?? Precision Runway Monitor (PRM) 
 
With the integration of GPS/WAAS/LAAS across the National Airspace System 
(NAS), on-board equipment will be simplified and reduced.  These enhancements 
also will allow for more accurate tracking of aircraft, both on the ground and in the 
airspace, leading to increased capacity and better efficiency than currently exists.  
A differential GPS LAAS/WAAS could serve airports within a 30-mile radius. 
The PRM is an improved radar technology that may increase capacity by enabling 
independent arrival streams and reducing the separation needed between two 
parallel runways.  However, this type of capacity enhancing technology is not 
currently applicable at TIA because operating dual simultaneous independent 
approaches at the airport is not currently possible and PRM would not provide any 
benefits.  However, when the airport has two full-use, simultaneous independent 
approach, parallel runways, PRM may be useful in improving the capacity of such 
a system. 
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3.5.4. Summary 
The technology enhancements described in the above sections could enhance 
safety and efficiency at the airport.  The communication enhancements are part of 
a national initiative by the FAA and would increase both safety and efficiency when 
available.  As there is increased focus on reducing runway incursions at airports in 
the U.S., it will be important for TAA and the FAA to investigate and implement 
applicable runway incursion reducing tools as they become available.  However, 
none of the technology enhancements or technologies identified would defer the 
need for a new runway in the future.  (The need for runway  improvements is 
discussed in Section 2, Airfield Demand/Capacity Analysis). 
3.6. Airfield Safety Areas  
This section presents FAA standards for runway-related elements such as runway 
protection zones (RPZs), runway safety areas (RSAs), and obstacle free zones 
(OFAs).  The following discussion provides the standard width and length for 
runway and runway-related safety elements, as dictated by the FAA. 
The TAA currently has a clear zone policy that is actually more stringent that those 
recommended by the FAA design standards5.  The TAA clear zone policy has 
been in place since 1979 and “provides for the protection of airfield approach 
zones and is intended to reduce the impact of aircraft operations on development 
in areas surrounding the airfield.”  This policy is currently under review and 
consideration by TAA given potential airport related development that would result 
in violations to the clear zone policy.  It is the intent of this study to follow the TAA 
policy until otherwise directed  by TAA. 
3.6.1 Runway Protection Zone (RPZ) 
The RPZ (formerly the runway clear zone) is trapezoidal in shape and is centered 
on the extended runway centerline (see Exhibit 4-7).  The function of the RPZ is to 
enhance the protection of people and property of the ground.  This is best 
achieved through airport owner control over the RPZ through acquisition. 
Other than with a special application of declared distance, RPZ begins 200 feet 
beyond the end of the runway pavement that is usable for takeoffs and landings.  
With a special application separate approach and departure RPZ’s are required for 
each runway end.  The actual length and width of the RPZ is contingent on the size 
of the aircraft operating on the runway as well as the visibility minimums required 
by the approach.  Generally, as the aircraft size increases and the approach 
minimums become more precise, the dimensions of the RPZ increase.  Exhibit 4-7 
presents all dimensional standards for future airport RPZs. 
                                                 
5   Refer to Appendix A, TAA Clear Zone Policy, for detailed explanation. 
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Runway Runway Object Free Area Runway Object Free Area Extension
Controlled
Active Area
200’
W1 R W2
Q
L
Legend
W - Runway Protection Zone - Inner Width
W - Runway Protection Zone - Outer Width
L - Runway Protection Zone - Length
Q - Object Free Area - Width
1
2
R - Object Free Area - Length
Runway W W L Q R RPZ Acreage1 2
Existing 11L 1,000 ft 1,750 ft 2,500 ft 800 ft 1,000 ft 78.914
Existing 29R ft 1,510 ft 1,700 ft 800 ft 1,000 ft 48.978
Existing 11R 1,000 ft ft 1,700 ft 500 ft 300 ft 48.978
Existing 29L 1,000 ft ft 1,700 ft 500 ft 300 ft 48.978
Existing 3 1,000 ft ft 1,700 ft 800 ft 1,000 ft 48.978
Existing 21 1,000 ft ft 1,700 ft 800 ft 1,000 ft 48.978
Future 29R 1,000 ft 1,750 ft 2,500 ft 800 ft 1,000 ft 78.914
Future 11R 1,000 ft 1,750 ft 2,500 ft 800 ft 1,000 ft 78.914
Future 29L 1,000 ft 1,750 ft 2,500 ft 800 ft 1,000 ft 78.914
1,000
1,510
1,510
1,510
1,510
 Tucson International Airport 
Master Plan Update  Facility Requirements  
 
The RPZ contains two sub-areas, the runway object free area (OFA) and the 
controlled activity area.  These two sub-areas are discussed below: 
3.6.2 Runway Object Free Area (OFA) 
The runway OFA is a two-dimensional ground area surrounding the runway, which 
prohibits parked aircraft and objects, except NAVAIDs and objects with locations 
fixed by function, from locating there.  Runways 11L-29R and 3-21 should have 
OFAs that extend 1,000 feet from each runway end and measure 800 feet in width.  
Runway 11R-29L requires OFAs that extend 300 feet from each runway end and 
measure 500 feet wide.  The current OFAs for each of the runways are clear and 
free of obstructions. 
3.6.3 Controlled Activity Area 
The controlled activity area is the portion of the RPZ beyond and to the sides of the 
runway OFA.  It is recommended that this area also be owned by an airport if 
possible.  The controlled activity area should be free of land uses that create glare 
and smoke.  Also, the construction of roads, residences, fuel-handling facilities, 
churches, schools, and offices are not recommended in the RPZ's controlled 
activity area.  The existing and proposed RPZs for TIA's runways are not 
completely contained within the airport's boundary.  However, it is unlikely that this 
unowned property will ever become available for acquisition.  If either runway is 
ever extended or relocated, future OFAs and RPZs should be clear of all 
obstructions to the extent possible.  
 3.6.4 Runway Safety Area (RSA) 
The RSA serves as a safety area if an aircraft overruns the paved surface.  
According to the FAA's definition, the RSA should be clear and graded and have 
no potentially hazardous ruts or surface variations.  In addition, the RSA, under dry 
conditions, must be able to support snow removal equipment, emergency 
equipment, and occasional passage of aircraft without causing structural damage 
to the aircraft.  The general requirement for the grading of this area is a 0 to 
negative 3 percent grade for the first 200 feet from the runway end, with the 
remaining longitudinal grade ensuring that no part of the RSA penetrates the 
approach surface or drops below a negative 5 percent grade level.  This area 
should also be drained by use of grading or storm sewers and objects higher than 
three inches should be constructed on frangible supports.   
The RSA standard for Runway 11L-29R and Runway 3-21 measures 500 feet wide 
and extends 1,000 feet beyond the runway end.  The RSA standard for existing 
Runway 11R-29L measures 150 feet wide and extends 300 feet beyond the 
runway end.  The existing RSAs for runways 11R-29L and 11L-29R are clear and 
free of obstruction.  An existing service road passes within the RSA of Runway 3.   
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3.6.5 Obstacle Free Zone (OFZ) 
The OFZ is a three-dimensional volume of airspace centered on the runway that 
supports the transition of ground to airborne operations (or vice versa).  The OFZ 
clearing and standards prohibit taxiing airplanes, parked airplanes, and other 
objects, except frangible NAVAIDs or fixed-function objects, from penetrating this 
zone.  The OFZ consists of a volume of airspace centered on the runway and, 
where applicable, on precision instrument runways, inner-approach and inner-
transitional OFZs. 
Runway OFZ - The runway OFZ extends 200 feet beyond each end of the runway 
and measures 400 feet wide for runways serving aircraft larger than 12,500 
pounds.  The required OFZ is 250 feet for visual and nonprecision runways serving 
small airplanes.  For design purposes, Runways 11L-29R, 11R-29L and 3-21 
should all be designed for large aircraft, resulting in an OFZ width of 400 feet for 
each runway.  Currently, no objects violate the OFZ for the runways at TIA. 
Inner-Approach OFZ - The inner-approach OFZ is a defined volume of airspace 
centered on the approach end of the runway that applies only to runways with 
approach lighting.  Runway 11L is equipped with precision approach lighting.  The 
inner-approach OFZ begins 200 feet from the runway threshold and extends 200 
feet beyond the last unit in the approach lighting system.  It is the same width as 
the runway OFZ and rises at a slope of 50:1 away from the runway end.  Currently, 
no objects violate the inner-approach OFZ for Runway 11L. 
Inner-Transitional OFZ - The inner-transitional OFZ is a defined volume of airspace 
along the sides of the runway and the inner-approach OFZ.  The inner-transitional 
surface OFZ only applies to precision runways and slopes out from the edges of 
the runway OFZ at a 6:1 ratio to a height of 150 feet above the airport elevation.  
Currently, no objects violate the inner-transitional OFZ for Runway 11L. 
3.7. FAR Part 77 Surfaces 
Federal Aviation Regulation (FAR) Part 77, "Objects Affecting Navigable Airspace," 
establishes standards for determining which structures pose potential obstructions 
to air navigation.  This is accomplished by defining specific airspace areas around 
an airport that cannot contain any protruding objects.  These airspace areas are 
referred to as "Imaginary Surfaces."  Objects affected include existing or proposed 
objects of natural growth, terrain, or permanent or temporary construction, 
including equipment which is permanent or temporary in character.  The imaginary 
surfaces outlined in FAR Part 77 include: ?? Primary Surface ?? Transitional Surface ?? Horizontal Surface ?? Conical Surface 
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Dimensions of FAR Part 77 surfaces, like RPZs, vary depending on the type of 
runway approach.  TIA's existing Part 77 surfaces are currently designed for a 34:1 
approach slope to Runway ends 3, 21, 11R and 29L, and a 50:1 approach slope to 
Runway end 11L.  A 34:1 approach is required for non precision instrument 
approaches that provide azimuth (left and right) and descent profiles.  If a glide 
slope, which provides information on the constant rate of descent over a distance 
is added, a 50:1 approach is typically required.  Exhibit 4-8 graphically illustrates 
the FAR Part 77 "Imaginary Surfaces" in both "plan view" and "profile view." 
Although the FAA can determine which structures are obstructions to air 
navigation, the FAA is not authorized to regulate tall structures.  Under FAR Part 
77, an aeronautical study can be undertaken by the FAA to determine whether the 
structure in question would be a hazard to air navigation.  However, there is no 
specific authorization in any statute that permits the FAA to limit structure heights 
or determine which structures should be lighted or marked.  In fact, in every 
aeronautical study determination, the FAA acknowledges that state or local 
authorities have control over the appropriate use of property beneath an airport's 
airspace. 
Definitions for the FAR Part 77 surfaces are as follows: 
Primary Surface - The primary surface is longitudinally centered on a runway.  
When the runway has a hard surface, the primary surface extends 200 feet beyond 
each end of that runway.  The width of a primary surface ranges from 250 feet to 
1,000 feet, depending on the existing or planned approach and runway type (i.e. 
visual, nonprecision, or precision).  For TIA the primary surface for existing 
Runway 11L-29R is 1,000 feet wide (in order to accommodate a precision 50:1 
approach) and 500 feet wide for Runways 11R-29L and 3-21 (in order to 
accommodate the visual 20:1 approach). 
Transitional Surface - Transitional surfaces extend outward and upward at right 
angles to the runway centerline at a slope of seven feet horizontally for each foot 
vertically (7:1) from the sides of the primary and approach surfaces.  The 
transitional surfaces extend to where they intercept the horizontal surface at a 
height of 150 feet above the runway elevation. 
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Horizontal Surface - The horizontal surface is a horizontal plane located 150 feet 
above the established airport elevation, covering an area from the transitional 
surface to the conical surface.  The perimeter is constructed by swinging arcs from 
the center of each end of the primary surface and connecting the adjacent arcs by 
lines tangent to those areas.  The radius of each arc is 10,000 feet for all runway 
ends designated for approaches that serve larger than utility type aircraft. 
Conical Surface - The conical surface is a surface extending upward and outward 
from the periphery of the horizontal surface at a slope of 20 feet horizontally for 
every foot vertically (20:1), for a horizontal distance of 4,000 feet. 
Approach Surface - Longitudinally centered on the extended runway centerline, the 
approach surface extends outward and upward from the end of the primary 
surface.  An approach surface is applied to each end of each runway based upon 
the type of approach.  The approach slope of a runway is either 20:1 (Runway 3, 
21, and 11R), 34:1 (Runway 29R), or 50:1 (Runway 11L), depending on the 
sophistication of the approach. 
The inner edge of the approach surface is the same width as the primary surface 
for that runway and it expands uniformly to a width of 1,500 feet for runways with a 
20:1 approach slope, 3,500 feet for runways with a 34:1 approach slope, and 4,000 
feet for runways with a 50:1 approach slope.  The approach surface extends for a 
horizontal distance of 5,000 feet for runways with a 20:1 approach slope, and 
10,000 feet for runways with a 34:1 and 50:1 approach slope.  A precision 50:1 
approach slope also has, what is called, an extended 40:1 approach slope that 
begins at the end of the 10,000-foot 50:1 slope.  The inner edge of the extended 
precision approach slope is 4,000 feet wide and expands uniformly to a width of 
16,000 feet.  The extended approach surface extends for a horizontal distance of 
40,000 feet.  In order to allow for the heights of vehicles on roadways, the 
approach slope must clear interstate highways by 17 feet and all other roads by 15 
feet.  
Any existing proposed object, or terrain, is an obstruction to air navigation if it 
penetrates an imaginary surface or is of greater height than allowed under other 
specific conditions described in FAR Part 77.  The most recent National Oceanic 
and Atmospheric Administration (NOAA) Obstruction Chart for TIA indicates that 
several obstructions are located within the runway approach surfaces and airfield 
clearance areas.  Many of the obstructions are shrubbery that penetrate the 
approach surfaces for Runway 3, 29L, and 29R.  Lighted manmade obstructions 
are listed in Table 2-5 of Chapter 2, Inventory and Existing Conditions.  
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4. Terminal Area Facilities 
4.1. Aircraft Gates 
In order to standardize the definition of "gate" and to provide a consistent means 
for evaluating apron utilization, the Narrow Body Equivalent Gate (NBEG) index is 
used.  This index converts the gate requirements of diverse aircraft, from small 
commuters to new large aircraft, so they are equivalent to the apron capacity of a 
typical narrowbody aircraft gate.  The amount of space each aircraft requires is 
based on maximum wingspan.  Aircraft are classified according to FAA Taxiway 
Design Groups as shown in Table 4-7 Group IIIa has been added to account for 
the Boeing 757 which has a wider wingspan than Group III but is smaller than a 
typical Group IV aircraft. 
Table 4-7     
Narrow Body Equivalent Gate (NBEG) Index 
Aircraft Group Existing Gates NBEG Index NBEG Calculation % of Total Gates 
I - Turboprop 0 0.4 0.0 0% 
II - Regional Jet 0 0.7 0.0 0% 
III - Narrow Body 13 1.0 13.0 65% 
IIIa – B757 7 1.1 7.7 39% 
IV - Widebody 0 1.4 0.0 0% 
V - Jumbo 0 1.8 0.0 0% 
Total 20  20.7 104% 
Note:    Numbers may not add due to rounding.    
Indicates the number of gates used (for 2002) or needed (forecasted), not the number of gates available at the terminal. 
Source: FAA Advisory Circular 150/5300-13 "Airport Design" and Landrum & Brown.  
 
4.1.1. Existing Gate Facilities 
Tucson’s domestic aircraft gates were grouped by relative aircraft size as shown in 
Table 4-8.  The aircraft size groupings were based on the maximum aircraft 
permitted to park at each gate.  The existing facilities are capable of 
accommodating seven B757 gates, 13 narrowbody gates (of which two, gates 12 
and 14, are used exclusively for commuter aircraft although they can 
accommodate a narrowbody).  All gates are air carrier gates, for a total of 20 gates 
and 20.7 NBEG.  Exhibit 4-9 depicts existing gate facilities and allocation by user.   
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Table 4-8     
2003 Domestic Gate Configuration and Utilization 
Gate Aircraft Accommodation Type 
Jetbridge 
Available
3 CRJ / B757 / MD80 B757 Yes 
4 MD80 / B757 / B727 B757 Yes 
5 MD80 / B737 / CRJ Narrow Body Yes 
6 B727 / B737 Narrow Body Yes
1/
  
7 B757 / A330 / A320 / B727 / B737 B757 Yes
1/
 
8 CRJ / A320 / MD80 / B757 / B737 B757 Yes 
9 CRJ / A320 / B757 / B737 B757 Yes 
10 A320 / MD80 / B727 / B737 Narrow Body Yes 
11 DC 9 / A320 / MD80 / B737 Narrow Body Yes 
12 B737 / B727 / A320 Narrow Body Yes
2/
 
14 RJ /B 737 Narrow Body Yes
2/
 
20 B735 Narrow Body No 
21 B735 Narrow Body Yes 
22 B735 Narrow Body Yes 
23 B757 / MD80 B757 Yes 
24 MD80 Narrow Body Yes 
25 B757 / MD80 B757 Yes 
26 MD80 Narrow Body No 
27 MD80 Narrow Body No 
28 CRJ / A320 / B737 Narrow Body Yes 
       
Note:  
1/ Jet bridge at gate 7 serves gate 6 
2/ Jet bridge at gate 14 serves gate 12 
Based on the results of 2003 site visit for data collection purposes 
Source: TAA and Landrum & Brown.   
Landrum & Brown  Facility Requirements Analysis 
December 2004  Chapter 4 - Page 32 
N
o
t
to
S
c
a
le
E
xi
st
in
g
G
a
te
Fa
ci
li
ti
es
a
n
d
A
ll
oc
a
ti
on
b
y
U
se
r
A
er
o
C
al
ifo
rn
ia
/A
er
o
lit
o
ra
l
A
rr
iv
e
G
at
e
2
A
la
sk
a/
H
o
ri
zo
n
G
at
e
5
A
m
er
ic
an
W
es
t/
M
es
a
G
at
es
8
/9
A
m
er
ic
an
G
at
es
2
4
/2
5
C
o
nt
in
en
ta
l
G
at
es
8
/9
D
el
ta
/S
ky
w
es
t
G
at
es
3
/4
N
o
rt
hw
es
t
G
at
es
1
0
/1
1
S
o
ut
hw
es
t
G
at
es
2
1
/2
2
/2
3
U
ni
te
d/
S
ky
w
es
t/
A
ir
W
is
c.
G
at
es
6
/7
Fr
o
nt
ie
r
G
at
e
2
8
N
o
t
U
se
d
G
at
es
1
/2
6
/2
7
C
o
m
m
o
n
U
se
G
at
e
2
0
C
o
m
m
ut
er
po
si
tio
n
ea
st
o
f
G
at
e
1
2
G
at
es
cu
rr
en
tly
le
as
ed
by
C
o
nt
in
en
ta
lA
ir
lin
es
1
/
2
/
L
E
G
E
N
D
N
2
42
5
2
6
2
7
2
2
2
1
3
4
5
6
7
8
1
2
1
4
1
1
2
3
2
8
2
0
1
0
9
D
O
M
E
S
T
IC
T
E
R
M
IN
A
L
W
e
s
t
C
o
n
c
o
u
rs
e
E
a
s
t
C
o
n
c
o
u
rs
e
 Tucson International Airport 
Master Plan Update  Facility Requirements  
 
4.1.2. Gate Requirements 
There are various methodologies used to determine future gate requirements.  
Four of these methods were chosen and applied in order to create a range of gate 
requirements: ?? Annual departures per gate method ?? Annual enplaned passengers per gate method ?? Percent increase in annual operations method ?? Peak month average day (PMAD) departure per gate 
The fourth method, the PMAD departures per gate method, is used to identify gate 
requirements by aircraft type for each forecast year.  The results from the first 
three approaches were used to benchmark this methodology. 
4.1.2.1. Annual Departures Per Gate Method 
This method calculates the ratio of actual annual departures per gate and 
then applies that ratio to the air carrier and commuter departures in PDL 2 
and PDL 4.  This approach assumes that the current usage and utilization of 
the gates will remain constant over the planning period.  This method results 
in a requirement for 20 gates by PDL 2 and 23 gates by PDL 4, see Table 4-
9. 
Table 4-9     
Annual Departures per Gate Method 
 
Year Departures Gates Resulting Ratio
2003 50,924 17 2,996 
PDL2 61,400 20 2,996 
PDL4 67,500 23 2,996 
Note:  Indicates the number of gates used (for 2003) or needed (forecasted), not the 
number of gates available at the terminal. 
Source: Landrum & Brown, 2004   
4.1.2.2. Annual Enplaned Passengers Per Gate Method 
The second method calculates the ratio of actual annual enplaned 
passengers per gate. That ratio is then applied to the forecasted annual 
enplaned passenger levels.  This method assumes that the current usage and 
utilization of gates is acceptable and remains constant over the planning 
period.  This method results in a requirement for 23 gates by PDL 2 and 28 
gates by PDL 4, see Table 4-10. 
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Table 4-10     
Annual Enplaned Passengers Per Gate Method 
Year Enplanements Gates Resulting Ratio
2003 1,761,114 17 103,595 
PDL2 2,360,000 23 103,595 
PDL4 2,947,000 28 103,595 
Note:  Indicates the number of gates used (for 2003) or needed (forecasted), not the 
number of gates available at the terminal. 
Source: Landrum & Brown, 2004   
4.1.2.3. Percent Increase in Annual Operations Method 
This methodology assumes that the number of gates needed will increase at 
the same rate as the forecast of annual passenger operations through PDL 4. 
This method does not take into account fleet mix, which could change gate 
usage.  It assumes that the current utilization of the gates will remain constant 
over the planning period. 
This method determined requirements for commuter and air carrier gates 
separately.  In the existing configuration, one gate is considered a commuter 
gate (Gate 20) based on actual usage.  Although the gate can accommodate 
an aircraft up to a 737-500, for this methodology, it is assumed that it will 
remain a commuter gate in the future.  See Table 4-11 for a summary based 
on this methodology. 
4.1.2.4. PMAD Departures Per Gate Method 
The three previous methodologies resulted in gate requirements ranging from 
23 to 28 gates by PDL 4.  These methodologies are based on annual activity 
levels and as such do not reflect the peaking characteristics that can be 
observed on a daily basis.  In addition, due to the high level of gate sharing by 
different size aircraft (for example, a gate that can be used by B757, B737, 
and regional jet aircraft), it was difficult to apply these methodologies to 
determine specific gate requirements by aircraft size.  As a result, a fourth 
approach was used that takes these factors into consideration.  This 
approach is based on the ratio of scheduled PMAD departures per gate.  
First, existing gates are categorized by the maximum allowable aircraft size 
that can be accommodated at each gate.  Then, the number of PMAD 
departures for each aircraft group for existing conditions and the forecast 
PDLs are derived from the forecast fleet mix.  Next, the average number of 
departures accommodated per gate for each aircraft group, under existing 
conditions, is determined.  This ratio is adjusted as needed to reflect 
projected changes in gate usage in the future and then applied to the forecast 
activity to determine future gate requirements. 
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Table 4-11     
Percent Increase in Annual Operations Method 
       
  Air Carrier    
  Year Operations Gates % Growth
  2003 34,449 17  
  PDL 2 39,100 22 13.5% 
  PDL 4 44,700 24 14.3% 
      
  Commuter    
  Year Operations Gates % Growth
  2003 16,327 1  
  PDL 2 22,300 1 36.6% 
  PDL 4 22,800 1 2.2% 
      
  Total    
  Year Operations Gates % Growth
  2003 50,776 17  
  PDL 2 61,400 22 20.9% 
  PDL 4 67,500 25 9.9% 
          
Note:  Indicates the number of gates used (for 2003) or needed 
(forecasted), not the number of gates available at the terminal. 
source: Landrum & Brown, 2004    
 
PMAD departures per gate method results in requirements for each aircraft 
group.  The departures per gate ratio varies widely by aircraft group due to 
the way the gates are currently used. Many of the gates at the Airport are 
used by a wide variety of aircraft gauges.  A B757 capable gate may be used 
by B757s, narrowbody aircraft such as B737s, and regional jets.  In addition, 
a gate that is large enough to accommodate a regional jet may also be used 
by turboprop aircraft.  The departures per gate ratio reflects the number of 
departures that fall in each aircraft group, not the number of departures that 
actually use the gate. This methodology assumes that aircraft from each 
aircraft group will continue to utilize larger gates throughout the planning 
period.  This is consistent with gate utilization observed at similar sized 
airports around the country. 
In 2003 the gauge of aircraft serving the Airport decreased and no B757’s 
provided service for a ratio of zero. The B757 gates are actually used more 
often than this ratio reflects but they are used by smaller aircraft. This 
decrease in gauge of aircraft is a general trend in the industry. It should be 
noted that the B757 is being discontinued and replaced with new Large 
Narrow Body (LNB) aircraft such as the new B737 series. Therefore, for 
future gate requirements, remaining B757s and B737-800 and –900 aircraft 
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are considered LNB.  Conversely, the departures per gate ratio for 
narrowbodies is 3.2 which is lower than typical industry standards.  The 
narrowbody gates are actually used less frequently than this because many of 
the narrowbody aircraft use the B757 gates.   
This analysis showed that if adjustments are made to increase the capacity 
within the existing terminal envelope to realize its existing capacity of 20 
gates  (i.e., using gates that are not currently being used and providing jet 
bridges at those gates which do not currently have a jet bridge), the airport 
has sufficient gate capacity available to accommodate the forecasted demand 
through PDL 4.  This demand also takes into account the possibility of using a 
gate at the terminal as an international gate (however, the actual gate is not 
specified as the location of the FIS would need to be analyzed).  Therefore, 
according to this methodology, no additional gates are needed to 
accommodate the forecasted PDL 4 growth.  Exhibit 4-10 is representative of 
a typical weekday for PDL 2, and Exhibit 4-11 for PDL 4. 
Exhibit 4-10     
Departures Per Gate Method PDL 2 
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Exhibit 4-11     
 
Departures Per Gate Method PDL4 
4.1.3. Future Gate Requirements Summary 
e ure gate requirements is the PMAD 
method. According to this methodology, in order to accommodate the forecasted 
The pr ferred methodology for forecasting fut
fleet mix for PDL 4, 20 gates would be required; of five LNB capable gates, and 15 
narrowbody gates. It is assumed that commuter aircraft and regional jets would 
continue to utilize gates that can accommodate larger aircraft.  These requirements 
include the international gate requirements; a single LNB capable gate. 
4.1.4. Gate Use Policies 
An addi that needs to be made when assessing gate utilization 
is the allocation of those gates.  There are three standard gate allocation 
tes on an exclusive use 
basis tend to have lower gate utilization.  Most airports are moving away from the 
es tend to have a higher utilization than exclusively used 
gates.  This is because preferentially leased gates typically have utilization criteria 
tional consideration 
categories: exclusive use, preferential use and common use.  Each method has 
different typical gate utilization.  TIA previously practiced an exclusive use policy, 
but is shifting to a preferred use policy in new agreements. 
Airports that are similar in size to TIA that lease out their ga
exclusive use agreements in order to have more flexibility, resulting in higher 
utilization of their gates. 
Preferentially leased gat
(a minimum standard of operations or seats) that allow the airport to recapture a 
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gate from an airline if the gate is being under utilized to give or share with another 
airline that needs the capacity.  
Common use gates tend to have the highest utilization of the three methods.  They 
In order to maximize the utilization of the gates and provide the most flexibility for 
4.2. Passenger Terminal Facilities
typically have multiple airlines using a single gate which maximizes the capacity of 
a gate. 
future demand, gates should be leased on a preferential basis as required and any 
other remaining gates should be used as common use gates. The international 
gate(s) should remain common use. 
 
A general methodology available to determine approximate overall terminal sizing 
Over time, the need for more square feet of terminal space per gate has increased.  
Since there is a small international component at Tucson an additional 30,000 
A summary of the terminal facility requirements can be found in Table 4-12.  These 
requirements is square feet per gate.  A current planning standard for a typical 
origin/destination domestic terminal facility is approximately 20,000 square feet per 
gate.  Although Tucson does have an international component, the 
origin/destination ratio is more appropriate than the international ratio due to the 
small size of the international activity relative to its domestic counterpart. 
Larger aircraft gauge, increased passenger wait times and queue lengths, and new 
facility requirements have all had impacts on the sizing of terminal facilities.  Some 
of the most current examples of facilities requiring additional terminal space 
include:  100% baggage screening, a trend toward additional concessions facilities, 
and the overall continuing desire of airports to provide higher levels of service at all 
processing points for increasingly higher volumes of passengers.  While some 
processing points such as ticketing are becoming more efficient and could likely 
decrease the requirements for that specific function, the overall trend is more 
space per gate, particularly to handle longer wait times and increased capacities at 
the holdroom due to shifts in peaking seen at many origin/destination facilities such 
as Tucson.  To accommodate this trend, the overall requirement per gate 
increases by 2,000 square feet per gate at each planning level. 
square feet of terminal space should be added to accommodate an FIS facility, 
sterile circulation, and meeter/greeter lobby.  The international component of the 
terminal is not expected to grow significantly in the planning horizon, thus this 
factor will stay the same for each of the Planning Demand Levels. 
requirements suggest that the existing terminal overall is appropriately sized, 
however some individual functions are undersized for the existing level of activity.  
Additional terminal space will be required at each of the future planning demand 
levels and some interior reconfiguration of space may be required to allocate 
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appropriate amounts of space to functions that are currently lacking.  These square 
footage recommendations represent the overall square footage of terminal facility 
required and are intended only to identify the approximate amount of terminal 
footprint required based on projected activity levels.  A more thorough terminal 
program outlining the individual space requirements of the terminal will be required 
to identify the breakdown of spaces within the terminal building.  The Terminal 
Capacity Analysis completed by Landrum & Brown on September 1, 2003 and 
included in the Master Plan as Appendix C details more thoroughly the specific 
terminal capacity related issues and the associated spatial requirements.   
Table 4-12     
ing Space Requirements 
              
Terminal Build
 Existing  Planning De nd Leve  ma ls
D Facilities 2 3 
Enplanements 1,839,000 1,761,114 2,089,000 2,360,000 2,647,000 2,947,000
       
Terminal       
Gate Requirements: 17 17 19 21 22 23 
Space Required Per Gate (SF): 18,824 00 00 00 00 0020,0 20,0 22,0 24,0 26,0
Domestic Terminal Space (SF): 3 3 3 4 5 520,000 20,000 80,000 62,000 28,000 98,000
International F.I.S. Requirements (SF): 15,000 30,000 30,000 30,000 30,000 30,000
Total Terminal Space (SF): 3 3 4 4 5 635,000 50,000 10,000 92,000 58,000 28,000
      
emand Component 2003 1 4 
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5. Landside/Surface Transportation Facilities 
The following section describes the demand/capacity relationship and facility 
requirements for landside/surface transportation facilities at Tucson International 
Airport.  These facilities include regional and terminal access roadways, curbfront areas, 
parking and rental car facilities.   
5.1. Airport Circulation Roadways  
As passenger volumes increase at TIA, airport-related traffic will also increase on 
regional roadways as well as terminal area roadways.  
5.1.1. Existing Conditions 
Existing demand/capacity of regional roadways is defined by the Pima Association 
of Governments (PAG) 2001-2025 Regional Transportation Plan (adopted January 
24, 2001).  Exhibit 4-12 depicts the congestion on the primary regional roadways 
based on average daily traffic (ADT).  The severity of congestion is based on the 
volume to capacity (V/C) ratios for each segment.  The four levels of congestion 
are: 
?? Severe Congestion: where the V/C ratio exceeds 1.0 ?? Heavy Congestion: where the V/C ratio is between 0.75 and 1.0 ?? Moderate Congestion: where the V/C ratio is between 0.50 and 0.75 ?? Low or No Congestion: where the V/C ratio is between 0 and 0.50.   
While the majority of roadway segments are classified as having “moderate” to 
“low” congestion, segments of I-10 east leading into the arterial roadways 
surrounding the Airport are “heavy” to “severe.” 
Exhibit 4-13 depicts the impact of implementation of the PAG Regional 
Transportation Plan while Exhibit 4-14 depicts the impact of doing nothing over 
the next 25 years.  As expected, numerous segments of the primary regional 
roadways leading into the Airport such as Interstate 10, Kino Parkway and 
Benson Highway would be less congested with the implementation of the PAG 
Regional Transportation Plan.   
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5.1.2 Terminal Access Roadways 
Primary access to and from the terminal is provided by Tucson Boulevard, a six 
lane arterial roadway.  Tucson Boulevard ends at Corona Road, which provides 
access to the main parking lot, taxi-holding area, and Airport Drive.  As vehicles 
approach the terminal core, the roadway immediately divides into vertically 
separated arrival and departure levels.  
The existing terminal roadways’ capacities were determined by the number of 
vehicles that can pass through the roadway, in terms of capacity per lane.  A 
definition of capacity per lane for various types of roadways is outlined in Advisory 
Circular 150/5360-13 – Planning and Design Guidelines for Airport Terminal 
Facilities6.   
To determine peak hour vehicle demand on the terminal access roadways, vehicle 
counts were conducted on the arrival and departure level roadways.  The primary 
source used to collect terminal roadway activity were 24-hour tube count machines 
positioned at the entrance to the upper and lower roadways from July 14 – 20, 
2003.  Realizing that this survey was probably not conducted on the peak day of 
the month, the data was increased by 15 percent to reflect peak day conditions.  
The data was also adjusted to reflect peak month conditions.  It was determined 
from 2002 passenger levels that March (the peak month) passenger levels were 28 
percent higher than July.  Therefore the July activity was increased by 28 percent 
to represent peak month activity.  
Table 4-13 depicts the number of through lanes, the existing peak hour vehicle 
demand, the standard capacity per lane (flow rate) and the resulting 
demand/capacity ratio.  Typically, a facility is considered constrained when the 
demand/capacity ratio exceeds 0.85.  As the table shows none of the terminal area 
roadways currently exceed 0.85.   
                                                 
6
 Planning and Design Guidelines for Airport Terminal Facilities.  Federal Aviation Administration Advisory Circular 150/5360-13.  
1988. 
Landrum & Brown  Facility Requirements Analysis 
December 2004  Chapter 4 - Page 45 
 Tucson International Airport 
Master Plan Update  Facility Requirements  
 
Table 4-13    
Existing Peak Hour Vehicle Demand 
Potential Estimated Peak Demand/
Traffic Generator Number of Flow Rate Actual Total Month Peak Hour Capacity
Lanes Per Lane Flow Rate Vehicle Demand Ratio
Arrival Level Roadway
  Private Vehicles 2 600 1200 400 0.33
  Commercial Vehicles 1 600 600 100 0.17
Departure Level Roadway 2 600 1200 576 0.48
Notes:
1.  Existing peak hour traffic volumes for airport roadways were provided by automatic tube counters.  The peak hour for the arrival
     level was Sunday July 20, 2003 from 9:00 p.m. - 10:00 p.m.  The peak hour for the departure level was Friday July 18, 2003
     from 5:00 a.m. - 6:00 a.m.
2.  Vehicles entering the commercial vehicle areas on the lower level are reflected in the "Arrival Level Roadway" Counts.
3.  Roadway lane flow rates are based on criterion developed by the Federal Aviation Administration's Advisory Circular 150/5360-13.
4.  The Demand/Capacity Ratio was determined by dividing the peak hour traffic volumes by the total flow rates.
Source:   Tucson International Airport and Landrum & Brown, Inc.
 
5.1.3 Future Conditions 
Similar to existing conditions, future terminal roadway conditions were determined 
by comparing future activity forecasts to the number of vehicles per lane that could 
pass through the roadway.       
In order to determine future facility requirements the forecast developed by the 
Project Team and TIA was used.  The 2003 peak period activity levels were 
forecast for each Planning Demand Level, 1-4.  As shown in Table 4-14, none of 
the terminal area roadways’ D/C ratios is expected to exceed 0.85 through the 
planning period.    
Other than passenger rental car return trips, all other RAC activity is being 
prohibited.  It should be noted that rental car trips that bypass the departure level 
curb enroute to the Rental Car Complex were accounted for in the overall traffic 
demand.  However, should rental car transactions grow at a higher rate than airline 
enplanements, the amount of rental car related trips will increase on the departure 
level roadway.  To develop a better understanding of the impact of rental car trips 
on the future roads and curbs, it is recommended that an analysis of rental car 
transactions be conducted.  This would help to distinguish the rental car trips from 
non-rental car trips and isolate the impact of the rental car facility in the roadway 
infrastructure. 
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Table 4-14     
 
Peak Hour Vehicle Demand through PDL 4  
.2. Curbfront Facilities
2008 Peak Demand/ 2013 Peak Demand/ 2018 Peak Demand/ 2023 Peak Demand/
Traffic Generator Number of Potential Actual Hour Demand Capacity Hour Demand Capacity Hour Demand Capacity Hour Demand Capacity
Lanes Flow Rate Flow Rate (Vehicles) Ratio (Vehicles) Ratio (Vehicles) Ratio (Vehicles) Ratio
Arrival Level Roadway
  Private Vehicles 2 600 1200 455 0.38 514 0.43 576 0.48 642 0.53
  Commercial Vehicles 1 600 600 114 0.19 128 0.21 144 0.24 160 0.27
Departure Level Roadway 2 600 1200 654 0.54 739 0.62 828 0.69 922 0.77
Notes:
1.  Existing peak hour traffic volumes for airport roadways were provided by automatic tube counters.  The peak hour for the arrival level was Sunday July 20, 2003 from 9:00 p.m. - 10:00 p.m. 
     The peak hour for the departure level was Friday July 18, 2003 from 5:00 a.m. - 6:00 a.m.
2.  Vehicles entering the commercial vehicle areas on the lower level are reflected in the "Arrival Level Roadway" Counts.
3.  Roadway lane flow rates are based on criterion developed by the Federal Aviation Administration's Advisory Circular 150/5360-13.
4.  The Demand/Capacity Ratio was determined by dividing the peak hour traffic volumes by the total flow rates.
Source :  Tucson International Airport and Landrum & Brown, Inc.
5  
 5.2.1 Existing Conditions 
The ana itions for terminal curbfronts is based on observations 
eristics: 
e peak hour 
?? l length of each vehicle mode type (vehicle length). 
Pea  h ing the peak 
ta was not available during the peak historical month of 
lysis of existing cond
made by the Project Team, conversations with TIA staff and the industry standard 
for analyzing curb facilities, the “foot-minute” methodology.   
Curbfront facility requirements are a function of three charact?? The total number of vehicles using the curbfront during th
(demand). 
The physica?? The average time vehicles queue at the curbfront (dwell time). 
k our demand is calculated in units of foot-minutes by multiply
hour vehicle trips by the average vehicle length (feet) and the average dwell time 
(minutes).  Because the highest concentration of traffic within the peak hour is 
typically realized in a 20-minute increment, the peak 20-minute demand is also 
determined.  To account for this “surge”, the peak 20-minute demand is defined as 
half the peak hour demand.  The peak 20-minute demand is then translated into an 
effective curb requirement by dividing the foot-minute unit by the number of 
minutes (20 minutes). 
Terminal curbfront da
activity (March) and timing of the study does not allow the Team to wait until March 
2004 to collect the data needed.  Therefore a survey of vehicle counts, mode types 
and sample dwell times was conducted on Thursday, July 17, 2003 and Friday, 
July 18, 2003.  Data was collected for both private vehicles and commercial 
vehicles on the arrival and departure levels.  Realizing that this survey was 
probably not conducted on the peak day of the month, the data was increased by 
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15 percent to reflect peak day conditions, similar to the Terminal Area Roadway 
analysis.  The data was then further increased by 28 percent to represent peak 
month (i.e. March) conditions.  
TIA is currently expanding the landside area of the terminal building.  This 
Table 4-15 depicts the demand calculations for existing conditions, the resulting 
Upon review of these results, there was initial concern that the existing 
expansion has resulted in the relocation and reconstruction of the curbfront 
roadways, and the curbfront data collected is reflective of the curbfront 
configuration during this construction period.  However the data still reflects the 
total curbfront demand.  Existing curbfront facilities and data collection locations 
are shown on Exhibit 4-15. 
curb requirements and the existing demand/capacity ratios for all mode types on 
both the departure and arrival levels.  Typically, a facility is considered constrained 
when the demand/capacity ratio exceeds 0.85.  As the table indicates, all mode 
types on both levels are operating below this level.   
demand/capacity ratio calculated for the arrival level curb (i.e. D/C = 0.13) was 
artificially low.  However, it was determined that, given the actual curbfront 
utilization on July 17 and 18, 2003, which formed the basis of the analysis, the 
estimated demand/capacity ratio would indeed be calculated at 0.13.  While the 
upward adjustments made to the survey data to try to accurately replicate a true 
peak hour were considerable, it is likely that existing demand used in the analysis 
still may not have been large enough to accurately reflect peak month, peak day, 
peak hour conditions.  A contributing factor is that during the survey period only 
those vehicles that stopped at the curb to either wait for or pick-up their 
passengers were counted.  The numerous vehicles that chose to circle repeatedly 
or drive through without stopping were not counted.  If those recirculating vehicles 
were included as existing curb vehicles, the demand/capacity ratio would likely be 
higher.  If necessary, the survey data can be updated with a supplemental curb 
survey in March 2004, to obtain a more accurate database of existing demand. 
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5.2.2. Future Curbfront Requirements 
The forecast of future facility requirements includes forecasting the existing 
demand volumes to PDLs 1-4 land converting them to linear curb 
requirements.  This is accomplished by applying the “foot-minute” 
methodology in the same manner as with existing conditions, to forecast 
demand volumes. 
In order to forecast curb requirements, key assumptions must be made to 
provide all the needed information to perform the “foot-minute” calculations.  
It is assumed that all dwell times and vehicle lengths will remain constant 
throughout the forecast horizon.  In addition, it is assumed that parking and 
other shuttles will maintain the same frequency, therefore producing similar 
peak hour demand volumes.   
Tables 4-16, 4-17, 4-18 and 4-19 depict the PDL 1, PDL 2, PDL 3, PDL 4 
future curb requirements and demand/capacity ratios assuming no changes 
were made to accommodate the increased demand (i.e. remaining at 
existing capacity conditions).  No areas of the curbfront should exceed a 
D/C ratio of 0.85 through PDL 4.    
Landrum & Brown  Facility Requirements Analysis 
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5.3. Public Parking Facilities 
5.3.1. Existing Parking Demand  
Public parking is currently provided in three separate areas.  The Main Lot
provides 469 short term spaces and 908 long term spaces.  Approximately
5,650 long term spaces are also provided in the Park N Save Lot, this 
number does not include the over-flow spaces in the Park N Save lot. 
To determine the demand that exists today for short term vs. long term 
parking, vehicle occupancy data, which is the maximum number of each 
lot’s stalls that were filled each month, was analyzed.   
Table 4-20 depicts the existing number of spaces available and the existing 
close-in and long term peak month, average day, peak hour demand.   
 Parking Demand and Capacity 
y 
Existing Spaces Available  
(Spaces) 
Existing Demand 
(Spaces)
1/
 
t 469 326 
t 908 842 
se-In 1,377 1,168 
 
 N 
: TIA pa
5.3.2 
In order to determine future on-ai
demand levels were used to develop dem
Table 4-21
facilities
requirements also include a 15 percent fa
a parking space.   
As shown in Table 4-2
expected to exc
parking exceeds capacity in PDL 1 and 
 
 
 
Save 
2/
 5,650 1,240 
Total Remote 5,650 1,240 
   
Total Spaces 7,000 2,408 
Notes:  Based on 1,780,000 O&D Enplanements       
1/ During April 2003. 
2/  Includes all overflow parking areas in the Park N Save lot 
Source rking software and Landrum & Brown, Inc. 
 
Future Parking Facility Requirements 
rport parking requirements, existing 
and projections for PDLs 1-4.    
 depicts the future facility requirements for close-in and remote 
 compared to the public parking capacity.  The future facility 
ctor to allow patrons to easily find 
1, future facility requirements for Close-In parking are 
eed capacity by PDL 1 and PDL 2.  The Close-In long term 
the Close-In short term parking by 
 Tucson International Airport 
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PDL 2. N Save Lot is not exceeded through the 
planning period.   
Table 4-21     
Tota
 Capacity for the Park 
l Peak Public Parking Future Facility Requirements 
Parking Demand  
cility 
Public Parking 
Capacity PDL 1 PDL 2 PDL 3 PDL 4Fa  
Short term  469 425 480 540 600
Long term  908 1,100 1,245 1,395 1,550
Close-In 1,377 1,525 1,725 1,935 2,150
 
Total 
  
Park N Save 5,650 1,620 1,830 2,055 2,285
Total Remote 5,650 1,620 1,830 2,055 2,285
   
Total Spaces 7,027 3,145 3,555 3,990 4,435
 
Source:  TIA parking software and Landrum & Brown. 
 
When looking at  entir tly provides 
7 spaces while the equirement for P 4,438 spaces.  
, the entire parking system could theor lly accommodate 
through PDL 4.  H ver, most of the available parking positions 
to meet this dem re in the remote, P  Save lot.  The 
demand for Close-In parking is much higher than the demand for remote 
 To serve the demand for Close-In parking spaces, an additional 
e-In spaces would be needed by PDL 4.   
Employee Parking ities
 parking as a whole, the e system curren
DL 4 i7,02  facility r s 
Therefore etica
demand owe
needed and a ark N
parking. 
773 Clos
5.4.  Facil  
xisting Conditions5.4.1. E  
Employee parking currently consists of 661 employee spaces located on the 
3rd floor of the rental car parking structure.  Based on conversations with 
 loyees have access to the 
employee parking area.  During the course of a 24-hour day, the lot 
Airport staff, approximately 1,000 TIA emp
averages a utilization rate of 50 percent or 330 spaces.   
5.4.2. Future Employee Parking Demand 
When determining future employee parking demand it was assumed that 
demand for employee parking would not grow as fast as total passenger 
demand.  Therefore the average of total passenger growth and aircraft 
demand through PDL 4. 
operations growth was used to determine future employee parking demand.  
An existing utilization rate of 50 percent was used to forecast employee 
parking demand for PDL 1-4.  Table 4-22 depicts employee parking 
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Tabl
Futu ing Demand 
loyee Parking Capacity Employee Parking Demand 
e 4-22     
re Employee Park
Year Emp
2003 661 330 
PDL 1 661 360 
PDL 2 661 380 
L 3 661 410 
PDL 4 66 41 40 
Source: TIA and Landrum & Brow
wn in th le, existing ity f ploy rkin not 
ed throug  4.  It should also be noted that while the growth rate 
 analysis based an av  of total passengers and aircraft 
operations, future demand would not exceed capacity should the demand 
loyee par row at the sa te as passe  alo
n, Inc. 
As sho e tab capac or em ee pa g is 
exceed h PDL
for this  was erage
for emp king g me ra  total ngers ne. 
PD
5.5. Rental Car Facilities 
5.5.1 Existing Conditions 
The rental car facilities at TIA currently provide 1,346 ready/return spaces 
and storage on the 2nd floor.  The ready/return area is located on the first 
and second levels of the parking garage.  A quick turn around area (QTA) is 
located immediately adjacent to the ready/return area.  The QTA presently 
covers approximately five acres and will be expanded to 6.3 acres near the 
end of 2003.  In addition, Hertz and Avis have separate on-airport service 
facilities, while Thrifty and National use off-airport service facilities.  
rdin  service facility covers two-acres and 
the National service facility is five-acres.  No information was provided for 
v ertz or the other rental car companies (RACs) 
that provide service at TIA. 
Acco g to airport staff, the Thrifty
the ser ice facility used by H
5.5.2. Future Rental Car Demand 
Without the assistance of a simulation model, it is very difficult to determine 
the precise capacity of rental car facilities.  Capacity is not governed purely 
by the total number of transactions, but rather by the ability of the facility to 
 d peak hours.  Rental car activity 
ebbs and flows during the course of a week.  For example, in a business 
 to assume that the existing ready/return and QTA 
handle emand during peak days and even 
market, Mondays and Tuesdays are typically heavy rental days and 
Thursdays and Fridays are heavy return days.  Within each of those peak 
days, there are peak hours.  In a seasonal market like TIA, these peak 
periods are amplified during peak weeks and months.   
While information regarding transaction loads during peak hours is not 
available, it is reasonable
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facilities w
pace of growth of the rental car 
ill be adequate to meet demand through PDL 4, depending on the 
market.  At present, these facilities handle 
roughly 271,000 transactions a year.  Based on comparisons to other 
irpo ld b approximately 
50,000 transa s.  As that figure is approached and ultimately 
ceeded, there will be peak periods when capacity issues will affect 
stomer servic
ithout addition formation, it is difficult to determine whether the service 
facilities utilized by the RACs will be a limiting factor in regard to capacity.  
,300 
vehicles. 
6. Air Cargo Facilities  
Air c
mean
facilit
trans
picku
other
Expr
TIA. 
Belly
the u
cargo the airlines themselves, or by a third-party 
contractor, who may offer a variety of handling services including delivery.  The 
Unite s primary user of belly cargo capacity.  
Futu
been
integ
the s
the T
Air 
requ
need
the A
a rts, these facilities shou e capable of handling 
4 ction
ex
cu e.   
W al in
Based on the number of transactions at TIA, it is estimated that the peak 
rental fleet is approximately 5,000 vehicles.  That number will likely increase 
to approximately 8,500 to 9,000 vehicles when transactions approach 
450,000 annually.  At a minimum, the RACs will need space adequate to 
park approximately 70 percent of those vehicles, or about 6,000 to 6
argo encompasses two separate entities at TIA that are defined by their 
s of transportation: integrated carrier cargo and belly cargo.  All cargo 
ies are shown on Exhibit 4-16.  Integrated cargo carriers provide air 
portation as part of a single, seamless, door-to-door product that includes 
p, transportation and delivery, insurance, tracing, customs clearance, and 
 functions.  United Parcel Service (UPS), Federal Express, Airborne 
ess, Emery Worldwide and DHL are the current integrated cargo carriers at 
 These carriers operate aircraft that carry only cargo. 
 cargo is a service of the passenger airlines that have room to carry cargo in 
nder-side baggage compartments of their scheduled flights.  This type of 
 is typically handled by 
d State  Postal Service (USPS) is a 
re facility requirements for integrated cargo carriers and belly cargo have 
 determined for building facilities and landside facilities, as well as for the 
rated cargo carriers’ airside facilities.  These requirements are discussed in 
ections that follow.  It should be noted that, in the wake of September 11th,  
ransportation Security Administration (TSA) is in the process of developing 
Cargo Facility and operating security requirements.  Once the new 
irements are released, TAA air cargo facilities and operating procedures will 
 to be reviewed and modified as needed.  This effort can be addressed by 
irport’s Terminal Blast and Security Master Plan, depending on the timing. 
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6.1. Inte
The fa
grated Cargo Facilities 
cilities for the integrated cargo carriers (UPS, Federal Express, 
Airborne Express, Emery Worldwide and DHL) are located in one general 
area at TIA and are comprised of sort facilities, aircraft ramp and landside 
truck/auto parking areas, except for UPS and DHL.  UPS and DHL operate 
out of the General Aviation Center and do not have dedicated freight 
facilities.  Several important factors regarding these carriers’ operations at 
TIA include: 
?? UPS – operates minor air shipments through the General Aviation 
Center. ?? Federal Express – operates out of its own air freight terminal. ?? Airborne Express – operates out of the East Air Freight Terminal 
facility. ?? Emery Worldwide – operates out of its own air freight terminal. ?? DHL – operates minor air shipments through the General Aviation 
Center. 
Below is a discussion of the building, airside, and landside facility 
requirements for the integrated carriers. 
6.1.1. Integrated Cargo Building Facilities 
For purposes of this analysis, this information was used as input for the 
development of a tonnage per area ratio (TAR) for TIA, defined in units of 
total annual tons of freight per square foot of cargo floor space.  This ratio 
can then be compared to a derived maximum TAR value, which will typically 
range from 0.5 tons/square foot to 3.0 tons/square foot, with the latter being 
representative of a highly efficient automated sort operation.  Achieving a 
higher value of TAR is dependent upon the degree of mechanization, the 
layout of the building, the type of cargo (international versus domestic; 
refrigerated, etc.) and on how the cargo is typically packaged for shipping 
(i.e. pallets, containers, etc.).  The determination of a maximum TAR value 
for the TIA facilities involved a comparison of recommended planning ratios 
and the existing operational environment, as well as from direct input from 
the master plan inventory. 
In 2002, the TAR for TIA was 0.7.  However, this number reflects existing 
integrated cargo operations only, and does not consider the spatial 
requirements for the development of a full sort facility operation.  Due to the 
amount of land available at TIA and the cost to cargo carrier to achieve a 
TAR value in the 2 to 3 range, a maximum TAR value of 1.0 was utilized.   
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The max orecast air freight tonnage were used to 
derive the amount of building area required to accommodate future demand 
tely 8,250 square feet.  When freight volumes reach over 
41,000 tons annually, this building size surplus will become a deficit of 
a r
the master plan forecast).  Freight volumes in excess of 67,000 tons will 
re l l building 
requ ased on 
th m
Table 
Integrated
  Existing    Building Area      
imum TAR values and the f
levels.  These requirements were then compared to the existing building 
square footage to determine if a surplus or deficit will be experienced 
throughout the forecast period.  
Table 4-23 shows that a total of 24,151 square feet of building would be 
required in 2002 for integrated carrier operations.  This results in a surplus 
of approxima
pp oximately 8,700 square feet (projected to occur around PDL 2 based on 
su t in a deficit of 35,000 square feet in building area and a tota
irement of 67,200 square feet (projected to occur in PDL 4 b
e aster plan forecast). 
4-23    
 Cargo Carrier Building Requirements 
  
  Tons of  Facility Maximum Required with  Surplus/  
L Air Freight TAR Value
1
 TAR Value
2PD Max TAR Value  (Deficit)  
  (U.S. tons)   (square feet)  (square feet)  
200 42 2 ,151 0.7 1.0  24,151  8,249  
PDL 1 32,159 1.0  1.0 32,159  241   
PDL 2 41,144 1.3  1.0 41,144  (8,744)  
 3 52,596 1.6  1.0 52,596  (20,196)  
 4 67,195 2.1  1.0 67,195  (34,795)  
          
2002 Building Area Available: 32,400 square feet   
            
ns of freight divided by the available building area. 
aximum TAR value based on industry standards. 
: TAA and Landrum & Brown 
6.1.2. Integrated Cargo Carrier Apron Requirements 
The aircraft apron areas associated with the integrated cargo carriers were 
analyzed based on exist
PDL
PDL
  
   
  
1
  To
2
  M
Source
ing and future demand levels to assess the 
s 
limited to the smaller, Cessna 208-B Caravan and Saab 340F aircraft. 
adequacy of the existing facilities to accommodate those demands.  The 
number of PMAD all-cargo aircraft for each forecast year was used to 
determine the required apron areas.  The cargo aircraft were broken down 
into two categories: air carrier and commuter.  The air carrier aircraft 
category consists of the larger cargo aircraft, including the DC-9, B-727, 
B737, B757, A320, A310 and A300, while the commuter aircraft category i
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For planning purposes, an average area per aircraft was used based on the 
fleet mix in the master plan cargo forecast.  These parking envelopes 
incorporate standard wingtip clearances and allow room for GSE, as well as 
room for a taxilane to service the area. 
Table 4-24 shows that there is cargo apron surplus in 2002 of 
Tabl
Integrated Cargo Carrier Apron Requirements 
Apron Area Surplus/
approximately 457,000 square feet.  However, as freight volumes increase 
to over 41,000 tons annually (projected to occur by PDL 2), additional apron 
space will be needed.  By PDL 4, freight volumes are expected to exceed 
67,000 tons annually and over 147,000 square feet of apron will be needed, 
resulting in a total apron area surplus of 357,300 square feet based on the 
master plan forecast.  The existing apron area of 504,600 square feet will 
accommodate future apron needs through the planning period. 
e 4-24    
  Tons of  PMAD Cargo Average Area  
PDL Air Freight Departures Per Aircraft Required  (Deficit) 
  (U.S. tons) (sq are feet  fe (square feet) u ) (square et) 
24,151 3 15,870 47,6  456,9
PDL 1  0 00 32,159 4 16,100 64,40  440,2
41,144 4 1 70,8  433,800 
PDL 3  700 0,800 ,800 52,596 4 17, 7  433
PDL 4 67,195 460 47,30 ,300 5 29, 1 0 357
           
  2002 A  Area vaila 04,600 sq  pron  A ble: 5 uare feet   
            
Source: TAA and Landr
6.1.3  Integrated Cargo Truck/Auto Areas
um & Brown 
2002  10 90 
PDL 2  7,700 00
 
The truck/auto areas associated with the integrated cargo carriers’ facilities 
were analyzed on the basis of a ratio of truck/auto area to building area.  
rr approximately 3.5 is 
considered adequate for determining future requirements. 
The cu ent ratio of truck/auto area to building area of 
To determine the future truck/auto requirements, the existing building area 
to parking area ratio was multiplied by the projected building area 
requirements shown previously in Table 4-24.  Table 4-25 displays the 
resulting truck/auto area requirements for the current and forecast years.  
There is currently a surplus of over 85,000 square feet of truck/auto parking 
area.  By PDL 4, a total of 77,900 square feet will be needed, which is 
currently available. 
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Tabl
Integ
  
ing      
e 4-25     
rated Cargo Carrier Truck/Auto Requirements 
  Projected  Existing Park
  Building Area Area to Building Area Surplus/   
ear Requirement    Area Ratio    Required (Deficit)  
 (square feet)  (square feet) (square feet)  
002 8,020 3.5 28,020 85,180 
L 1 10,700 3.5 37,400 75,800 
L 2 13,700 3.5 47,900 65,300 
L 3 17,500 3.5 61,100 52,100 
  Y
  
  2  
  PD  
  PD  
  PD  
  PDL 4 22,300 3.5 77,900 35,300  
      
    2002 Area Available: 113,200 square feet   
          
Sou A an ow
. rgo Facilities
rce: TA d Landrum & Br n 
6.2 Belly Ca
As ed in th s regardi ed carg rs, the 
pas ger air om ir freig ndary rimary 
act  of car ss his air
ava le belly at wou se be le y.  The 
incremental costs of carrying belly 
negligible,  include only ground handling expens  
 
not e previou discussion ng integrat o carrie
sen lines acc modate a ht as seco to the p
ivity rying pa engers.  T  freight is contained within the 
ilab  space of an aircraft th ld otherwi ft empt
cargo in a passenger aircraft are 
 and es and a modest 
increase in fuel consumption. 
The amount of belly cargo at an airport is largely dependent on the available 
 t that serve the airport.  At high 
passenger load factors there is less lift to sell for cargo because the 
volume and weight lift provided by the aircraf
passengers’ luggage is occupying space that could be used for cargo.  The 
exception to this is mail, which is often transported under contracts with the 
airlines, displacing other air cargo in favor of the contract commitment (i.e. 
mail has priority so it is not supply limited). 
6.2.1. Belly Cargo Building Facilities 
Belly cargo is processed in two facilities, the West Air Freight Terminal and 
the East Air Freight Terminal.  The combined area of these two facilities is 
approximately 40,000 square feet, which is used for processing and 
shipping belly cargo.  The truck and auto parking associated with these 
facilities is a combined total of approximately 135,800 square feet.  
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Similar to
maximum TAR value for the TIA facilities inv
 the integrated cargo facility analysis, the determination of a 
olved a comparison of 
recommended planning ratios and the existing operational environment, as 
ll as fro put from n invent y. 
1.  However, this number reflects existing 
y car s only, 
f a full sort facility operation.  In order to account for 
 change e type of cargo erations being conducted by the belly 
o carrie aximum TAR v  of 1.0 was . 
maxim R values and th recast belly cargo tonnage were used 
erive t ount of buildin rea required to accommodate future 
and le hese requirem  were then compared to the existing 
quare footage to determine if a surplus or deficit will be 
perienced th
 total opera ons incr e in future years, the amount of belly cargo is 
e accordingly.  Therefore, future belly cargo building 
requirements are expected to increase at the same rate as the overall 
th in ity. 
Tabl
Belly ts 
  
we m direct in  the master pla or
In 2002, the TAR for TIA was 0.
bell go operation and does not consider the spatial requirements 
for the development o
any s in th  op
carg rs, a m alue  utilized
The um TA e fo
g ato d he am
dem vels.  T ents
building s
ex roughout the forecast period. 
As ti eas
expected to increas
grow  the belly cargo capac
As shown in Table 4-26, it is projected that a surplus of space will exist 
through PDL 4.  As belly cargo capacity increases to over 3,500 tons 
annually in PDL 4, there will be a requirement for 3,600 square feet of 
building area. 
e 4-26     
 Cargo Building Requiremen
Existing   Building Area   
Facility Maximum  Required with Surplus/
L 
Belly Cargo 
Tonnage TAR Value
1
 TAR Value
2
 Max TAR Value (Deficit)
(U.S. tons) 
  (square feet) 
(square 
feet) 
2 2,649 0.1 1 
  
PD
  
200 2,649 34,107 
PDL 1 3,063 0.1 1 3,100 33,700 
PDL 1 3,200 33,600  2 3,219 0.1 
PDL 3 3,383 0.1 1 3,400 33,400 
PDL 4 3,555 0.1 1 3,600 33,200 
      
      2002 Belly Cargo Area Available:      36,756 square feet   
          
e belly cargo building requirement is expected to increase at the same rate as belly cargo capacity. 
  
  
  
1
 Th
2 
Based on industry standards. 
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Source: TAA and Landrum & Brown 
6.2.2. Belly Cargo Truck/Auto Areas 
The 2002 truck/auto areas associated with the belly cargo facilities were 
 surplus of area 
Tabl
Belly
       
analyzed on a ratio of truck/auto area to building area.  The current ratio of 
truck/auto area to building area of approximately 3.7 is considered adequate 
for determining future requirements. 
Table 4-27 displays the resulting truck/auto area requirements for the 
current and forecast years.  As shown, there will be a
through PDL 4. 
e 4-27     
 Cargo Truck/Auto Requirements 
Projected   Existing Parking 
  Building Area  Area to Building Area Surplus/  
ar Requirement     Area Ratio    Required (Deficit)  
(square feet)   (square feet) (square feet)  
2 2,649  3.7 
Ye
  
200 9,787 125,997  
PDL 1 3,100  3.7 11,500 124,300 
 2 3,200  3.7 11,800 124,000 
 3 3,400  3.7 12,600 123,200 
 4 3,600
 
PDL  
PDL  
PDL   3.7 13,300 122,500  
        
        2002 Area Available: 135,784 square feet   
             
Source: TAA and Landrum & Brown 
7. ene ion F
General aviation (GA) facilit  requirements were or T n 
In ional t based on  number an type of air xpecte  
based at the airport, the oper nal demand ssociated 
TIA GA aircraft owner preferences7.  As GA operations based t 
increase over the planning period so will the facilities needed to accommodate 
th xhib  depicts ex g GA facilitie at TIA today
           
G ral Aviat acilities  
y developed f ucso
ternat Airpor  the d craft e d to be
atio s a with the aircraft, and 
 and  aircraf
em.  E it 4-17 istin s .   
                                      
7
 Findings from the two general aviation user surveys conducte as part of the 1998 TIA General 
Aviation Strategic Plan were used for this analysis.  These findings included data on owner 
of ecific 
ass d throughout the following sections.   
d 
pr iles, basing priorities, aircraft storage preferences, and needed improvements.  Sp
umptions are documente
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There are curre
indicates that by the end of 
could increase to 336 and op
ntly 308 based aircraft at TIA.  The projected airport activity 
the planning period the number of based aircraft 
erations could surpass 194,000; approximately 59 
percent of total airport operations.  GA operations were approximately 61 percent 
of total operations in 2002.  A summary of the general aviation aircraft fleet mix 
projections is provided in Table 4-28 below. 
Table 4-28     
Summary of General Aviation Aircraft Fleet Mix Projections 
 2003 PDL1 PDL2 PDL3 PDL4 
      
Single Engine 227 331 234 238 241 
Multi-Engine 52 51 51 50 50 
Jet 9 12 14 18 22 
Rotorcraft 20 21 22 23 23 
 
General aviation facility needs were developed for the following functional areas: ?? Covered Aircraft Storage ?? Shop/Maintenance Space ?? Based Aircraft Tie-Down Storage/Transient Ramp ?? Hangar Apron ?? General Aviation Terminal ?? General Aviation Auto Parking 
It should be noted that the TSA released ne “Security Guidelines for General 
Aviation Airports” on May 17, 2004.  The guidelines are intended to provide U.S. 
general aviation airport owners, operators and users with a set of federally 
endorsed security enhancements and methods for implementation.  While not all 
the guidelines will be directly applicable to TIA, it is recommended that the 
guidelines be reviewed and incorporated into the Airport’s Terminal Blast and 
Security Master Plan as appropriate. 
7.1. Covered Aircraft Storage 
Storage needs for general aviation aircraft generally reflect local climatic 
conditions and the size and sophistication of the airport’s base aircraft fleet.  
At TIA, aircraft owners prefer sheltered aircraft parking due to the intense 
summer weather conditions.  Furthermore, the cost and complexity of 
avionics in today’s general aviation aircraft have contributed to more 
requests for sheltered aircraft storage (as opposed to standard tie-downs).   
There are typically three types of covered aircraft storage at an airport: 
conventional hangars, T-hangars, and shade hangars.  All three are in use 
at Tucson International Airport.  TIA GA aircraft-owner storage preferences 
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established by the survey effort completed as part of the 1998 TIA General 
Aviation Strategic Plan, were used to determine what percent of each type 
of aircraft storage would be required throughout the planning period.  These 
survey efforts concluded that, based upon aircraft owner preferences, 85 
percent of single engine aircraft and all of the remaining general aviation 
aircraft fleet should be parked in hangars.  Of these aircraft, the following 
percentages were established for each type of covered aircraft storage and 
 the based aircraft fleet mix projections (see Table 4-29). 
Table 4-29     
Percent of Covered Aircraft Storage T  Airc ype 
ventio
applied to
ype by raft T
 Con nal  
Hangars 
T-Hanga de 
Hangars
    
Single Engi
rs 
Positions 
Sha
 
ne 38% 50% 12% 
Multi-Engine 44% 50% 6% 
Jet 44% 50% 6% 
Rotorcraft 50% 50% 0% 
 
7.1.1. geConventional Hangar Stora  
Conventional hangar storage totals approximately 256,400 square feet at 
TIA, of which approximately 80,600 square feet is usable for aircraft storage 
a  47, e for shop/maintenance space.  It is 
assumed the remaining 128,200 square feet (or 50 percent) is used for 
t of the multi-engine and jet aircraft, and 50 
percent of all helicopters will require conventional hangar storage.  In 
ion the following storage ratios were used: 
These planning ratios allow for adequate aircraft storage areas.  
nd 600 square feet is usabl
storage.  This analysis will focus on the hangar area needed for aircraft 
parking.  Requirements for the maintenance and shop area will be 
estimated and presented in a separate section. 
To project future conventional hangar storage requirements, it was assumed 
that, of the aircraft requiring covered aircraft storage, 38 percent of the 
single engine aircraft, 44 percen
addit  to these storage patterns, 
?? Single Engine Aircraft   1,250 square feet ?? Multi-Engine Aircraft   2,500 square feet ?? Corporate Jet    2,500 square feet ?? Helicopter     1,250 square feet 
Conventional hangar area requirements are presented in Table 4-30.   
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Tabl
Gene
      
e 4-30     
ral Aviation Hangar Storage Requirements 
                   
 Available PDL 1 PDL 2 PDL 3  PDL 4
ngar Area (square feet)           
Shade Hangars 
1/
  58,700  31,500  31,980  32,640  33,240
T-Hangars  166,400  196,875  200,625  205,625 
     
  Ha   
     
    210,000   
   Shade and T-Hangar Total  225,100  228,375  232,605  238,265  243,240   
                
  Conventional Hangars 
2/
             
   Aircraft Storage  80,600  96,075  98,200  101,113  104,025   
   General Storage 128,200  98,2  96,075 00  101
l Stor ge a    196,4 ,225  208,050    1 2,159 0 00  202
  Shop/Maint ce 55,1  
 Conven r Tota 247,2  259,80
     
 Total S ments 475,6  498,06
,113  104,025   
   Sub-Tota
 enance Spa  47,600  25  56,175 57,575  58,800   
  tional Hanga l  256,400  75  252,575 0  266,850   
           
  torage Require  481,500  50  485,180 5  510,090   
                
                         
               
des all shade hangars, although some are used by transient aircraft     
mes 80% FBO Square footage cross utilized for aircraft and general storage, the remaining 20% for shop/maintenanc
: Landrum & Brown           
 
By PDL 4, the need for approximately 208,050 square feet of conventional 
hangar space is forecast.  This amounts to an
1/ Inclu   
2/ Assu e 
Source   
 additional 127,450 square 
feet of conventional hangar space by PDL 4.  The TAA plans to continue to 
7.1.2. T-Hangar Storage
enhance the airport’s ability to attract business/corporate general aviation 
aircraft.  Accordingly, the Master Plan Update will develop alternatives that 
allow the airport to maximize the long term development of conventional 
hangars. 
 
Ther gar otaling approximately 
166, o p ject rage requirements, it 
was ass the ircraf  aircraft storage, 50 
perc  v tion rcraft gar storage, including 
The T-hangar requirements for the airport are presented in Table 4-30.  As 
shown, by the end of the planning period, 168 aircraft may require T-hangar 
e are currently 117 T-han positions at TIA, t
400 square feet.  T ro future T-hangar sto
umed that, of a t requiring covered
ent of general a ia ai  will require T-han
helicopters, single engine, multiengine, and jet aircraft.  The average size of 
a T-hangar stall is approximately 1,250 square feet.   
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units, for 
presented in this table do not  include the area 
a total of 210,000 square feet.  T-hangar area requirements 
required to provide access or 
lead-in taxiways to the T-hangar units, nor do they reflect spacing needs 
tween groups of T-han s.  These additional requirements will, however, 
be incorpora d into the dev t of t omm d pla
Hangars
be gar
te elopmen he rec ende n. 
7.1.3. Shade 
here are currently 61 sha
8
d  hangar sitions a TIA, tota g approx ately 
5
it was assumed tha the t 
percent of the in ircraft a  six per t of the ultiengi , and 
jet aircraft will r d  hangar rage.  T  averag  size of a shade 
he shade hangar requirem nts for th  airport a e presen d in Tab  4-30.  
A the g pe 33  ma re 
hangar units, for a total o 33,240 s uare fee   Althou  the ca ulated 
re in 4-
ha
c  to 
s previously d, 
 
T e po t lin im
8,700 square feet .  To project future shade hangar storage requirements, 
t, of  aircraf requiring covered aircraft storage, 12 
single eng e a nd cen  m ne
equire sha e sto he e  
hangar stall is approximately 1,000 square feet.   
T e e r te le
s shown, by the end of  plannin  riod, aircraft y requi shade 
f q t. gh lc
quirements presented Table 30 suggest that the airport’s shade 
ngar space is underutilized, this is not the case.  Shade hangar space is 
urrently at capacity, due the shortage of enclosed hangar space. 
7.2. Shop/Maintenance Space 
 mentione there are currently 58 conventional hangars 
taling approximately 256,400 square feet at TIA, of which approximately 
p/maintenance hangar space may be required. 
own Storage/Transient Ramp
A
to
80,600 square feet is usable for aircraft storage and 47,600 square feet is 
usable for shop/maintenance space.  It is assumed the remaining 128,200 
square feet (or 50 percent) is used for storage.  In the future, it is estimated 
that approximately 175 square feet per based aircraft would be required to 
accommodate future maintenance and shop hangar area needs.  
Shop/maintenance hangar space requirements for the airport are presented 
in Table 4-30.  As shown, by the end of the planning period, 58,500 square 
feet of sho
7.3. Based Aircraft Tie-D  
998, 15 percent of the 
        
Existing general aviation apron areas at TIA total 81,500 square yards and 
238 tie-down/transient aircraft parking positions.   
FAA guidelines recommend tie-down spaces for all based aircraft not stored 
in hangar facilities.  As discussed in Section 7.1, Covered Aircraft Storage, 
based on aircraft owner survey efforts completed in 1
based single engine aircraft owners prefer tie-down/ramp storage.  
                                         
8
 This includes all shade hangars, however some are used by transient aircraft. 
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Therefore, this ratio was used for tie-down storage requirements.  
Requirements for a tie-down area were calculated using a ratio of 300 
square yards per aircraft, which includes taxilanes between rows of aircraft.  
Future aircraft tie-down apron requirements are shown in Table 4-31. 
Table 4-31     
General Aviation Aircraft Parking Apron Requirements 
 Available PDL 1 PDL 2 PDL 3 PDL 4 
own Storage      
paces 238
1/
47 48 49 50
quare Yards 81,500
1/
14,175 14,445 14,805 15,120
 
sient Ramp Storage  
esign Day Itinerant Ops 614
1/
Tie-D
    S
    S
 
Tran
    D 644 663 682
    Spaces 238 154 161 166 171
    Square Yards 81,500
1/
76,750 80,500 82,875 85,250
 
gar Apron  
uare Yards 8,956 21,350 21,822 22,469 23,117
des both tie-down and transient ramp storage 
: Landrum & Brown 
 
 
Han
    Sq
1/ Inclu
Source
Resort and tourist activities, area businesses and industries, and the 
bil es attract transient aircraft to the 
airport.  The transient ramp is used for loading and unloading passengers, 
 
availa ity of maintenance and FBO servic
for short term parking by aircraft utilizing the airport’s FBO or maintenance 
facilities, or for those visiting the area.  Total itinerant apron parking 
requirements were developed using the following approach: ?? Design day itinerant operations were calculated for the airport (see 
Chapter 3, Forecast of Aviation Demand). ?? The number of transient spaces required was estimated to be 
approximately 25 percent of the design day itinerant operations. ?? Five hundred (500) square yards of apron were then allocated to each 
itinerant aircraft on the ground during the design day. 
T 4-3 e existing ramp able 1 depicts future transient ramp requirements.  Th
area available to accommodate general aviation transient aircraft covers 
approximately 81,500 square yards.  By PDL 4, approximately 85,250 square 
rds of general aviation itinerant ramp will be requiya red at TIA.  A later portion 
of the Master Plan Update report will focus on approaches to providing the 
needed additional ramp area at TIA. 
7.4. Hangar Apron 
Hangar apron is required to allow aircraft room to maneuver into and out of 
hangar facilities.  Typically, the amount of hangar apron is equal to the 
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amount of storage space inside the hangar.  Table 4-31 provides hangar 
apron requirements based on the conventional hangar requirements 
previously presented.  By the end of the planning period, it is estimated that 
23,117 square yards of hangar apron will be required. 
7.5. General Aviation Terminal Services 
General aviation terminal services include providing a place for passengers 
to wait, a place for pilots to do their f lann ana nt o
 concessions, etc.  These se ices can either be supplied by a 
erminal building o  a eve d b er
ral aviation termin e are irem wer op
ign hour general aviation operations and passengers.  
rion of 150 square fee r desig our pa ger w
to determine area requir nts for re ge l avia termi
Table 4-32 outlines the general space me  TI
ervices over the 20-year planning period. 
Terminal Services and Auto Parking 
light p ing, m geme ffices, 
pilot lounges, rv
separate t
Total gene
r by one nd/or s
a requ
ral fixe
ents 
ase op
e deve
ators.  
ed by al/offic l
first projecting des
Then a planning crite t pe n h ssen as 
used eme  futu nera tion nal 
services.  require nts for A GA 
terminal s
Table 4-32     
Gene al Aviation r
 Available PDL 1 PDL 2 PDL 3 PDL 4 
al GA Operations 179,100 184,100 189,000 194,100
gn Hour GA Operations 64 66 68 70
gn Hour GA Passengers 
1/
 141 145 150 154
 
erminal Services (s.f.) 28,500 21,120 21,780
Annu
Desi
Desi
 
GA T 22,440 23,100
  
to arking  
427 299
GA Au  P
    Spaces 307 315 324
    Squ  are Feet 134,325 138,075 141,825 145,575
 average of 2.2 passengers per design hour GA operations was used to determine design 1/  A planning hour GA 
passengers. 
Source: Landru
 
m & Brown 
7.6. General Aviation Auto Parking 
Auto parking should be provided in proximity to the general aviation hangars 
and FBO areas.  The FAA has developed a methodology that relates auto 
parking demand to general aviation demand on the basis of one parking 
spaces per 600 annual general aviation operations.  Using this planning 
ratio, future auto parking needs for the airport’s general aviation patrons 
 ca able 4-32).  Auto Parking space and circulation 
rem slated into area requirements by assuming 450 
were lculated (see T
requi ents were tran
square feet per parking stall. 
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There are currently approximately 427 spaces available for general aviation 
auto parking, however some of these parking spaces are used by the FAA 
tower employees.  As shown in Table 4-32, it is estimated that 324 stalls 
(145,575 square feet) will be needed to meet general aviation parking 
requirements by PDL 4.   Based on this analysis, there are approximately 
spa others, through PDL 4, and 
additional parking will not be needed in this area. 
8. 
Supp
of TI
facilit
Short term actions and recommendations should not preclude long-range 
plann
param emand and the existing 
or anticipated conditions at TIA.  Support facilities include the following: 
?? Fuel Farms ?? Flight Kitchen 
 Maintenance 
port Equipment (GSE) Storage and Maintenance ?? nance 
ue and F ting ) 
urity/Police and Border Patrol 
ir Traffic Control Tower (ATCT
100 ces available for use by FAA or 
Support Facility Requirements  
ort or ancillary facilities play a vital role in the operations and maintenance 
A.  The sizing, location, and phasing of any proposed improvements to these 
ies must provide flexibility to accommodate the dynamic aviation industry.  
ing options.  The requirements contained herein provide general planning 
eters and are based on the forecasts of aviation d
?? Air Traffic Control Tower (ATCT) 
?? Aircraft?? Ground Sup
Airfield Mainte?? Aircraft Resc irefigh  (ARFF?? Sec
8.1. A ) 
The TIA ATCT is located northwest of the passenger terminal area and is 
wned by the TAA and operated by the FAA.  It is currently the only FAA 
facility on the airport, shown on Exhibit 4-18.  It was built in 1958, making it 
vely current tower location has adequate 
visibility of all airfield movement areas.  Air Traffic Controllers have indicated 
o
relati  old by current standards.  The 
that while the existing tower meets their needs, its current location makes it 
difficult for controllers to confirm that aircraft on approach to Runways 29L 
and 29R are aligned with the correct runway.  The Tucson Airport Authority 
has identified potential sights for relocation of the Air Traffic Control Tower 
when future developments require it.  A siting study is recommended to 
determine if the ATCT will be adequate with respect to future airfield 
alternatives. 
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8.2. Fuel Storage 
The TAA owns fuel farms A, B, C, D, and E at the airport as shown on 
Exhibit 4-19.  Commercial aviation (air carrier, commuter, cargo, and 
charter) demand for Jet A and Avgas 100LL fuel is currently met by fuel 
farms A and B.  Fuel farms A and B are located west of the terminal building 
and are operated by TAA.  Fuel farm C is located near the Runway 11L end 
and is no longer in use.  Fuel farm D is located southeast of the terminal 
building and is operated by TAA for auto fuel.  Fuel farm E is operated by 
Bombardier and is not used for commercial air carrier aircraft. 
8.2.1. Jet A Fuel Storage Requirements 
Fuel farms A and B have a total Jet A storage capacity of 300,000 gallons, 
of which 240,000 gallons are usable, in eight below-ground tanks.  There 
are two 40,000-gallon and two 30,000-gallon below-ground tanks in fuel 
farm “A” and four 40,000-gallon tanks in fuel farm “B”. 
The primary users of Jet A fuel are the commercial passenger and cargo 
carriers.  General aviation demand for Jet A fuel is supplied by the TAA as 
well as other FBOs on the field. 
The following methodology was used to determine future facility 
requirements:  ?? Monthly fuel demand for Jet A was provided by TAA for 2002.  
From this data, the peak month demand for 2002 (March: 
3,431,830 gallons) was developed and then divided by 31 (the 
number of days in the month) to estimate the PMAD demand.  ?? An existing 2002 gallons per PMAD operation ratio was calculated 
for Jet A fuel.  This ratio is 1,050 gallons per PMAD operation. ?? A three-day Jet A fuel reserve was established as a standard 
requirement by the air carriers to protect for any potential fuel 
supply disruptions.  For more detailed information, see 2002 
Argus Fuel Study prepared for TAA. 
The ratios discussed above were applied to the PMAD commercial 
operations to establish the PMAD demand for Jet A fuel.  The resulting 
PMAD demands for Jet A fuel were then multiplied by three to reflect the air 
carriers’ three-day fuel reserve requirement. 
Based on PMAD fuel demand requirements, the existing fuel farm has a 
current deficit of approximately 79,725 gallons based on a three-day 
reserve; TIA currently has slightly less than a three-day reserve.  Future fuel  
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storage req
when P
uirements are expected to grow to 522,900 gallons by PDL 4 
MAD operations are projected to reach 166.  This results in a 
282,900-gallon deficit, see Table 4-33. 
Table 4-33     
Jet A Commercial Fuel Storage Requirements  
   Gallons  Storage     
PMAD   Per PMAD PMAD Requirements  Surplus/   
Departures
1
   Departure Demand
2
 (3 Day Supply)  (Deficit)  Year 
  (gallons)  (gallons) (gallons) (gallons)   
          
102   1,050 106,575 319,725  (79,725)  2002 
133   1,050 139,650 419,000  (189,000)  PDL1 
148   1,050 154,875 464,600  (224,600)  PDL2 
158   1,050 165,900 497,700  (257,700)  PDL3 
166   1,050 174,300 522,900  (282,900)  PDL4 
          
       2002 Jet A Storage Available: 240,000 gallons   
          
1 
Excludes military and general aviation piston departures. 
2 Peak month 2002 fuel demand was provided by TAA and adjusted to project future need. 
3 Total available storage is 300,000 gallons, however tanks have 80% (240,000 Gal) usable storage. 
 
Source: TAA and Landrum & Brown 
The analysis summarized in Table 4-33 highlights the need for additional Jet 
A fuel storage capacity at TIA today.  In October 2002, the airport authority 
commissioned as separate study of the fuel system storage requirements 
and a determination of the amount of land required to develop a new fuel 
facility at the airport.  The specialized study determined that a site of 3.4 
acres would be required for a new fuel facility with a capacity of 
approximately 1.5 million gallons of Jet A fuel.  The study went on further to 
recommend a 5 acre site to provide flexibility for future growth of the fuel 
facility.  Potential locations for the future fuel farm will be analyzed in the 
next chapter. 
8.2.2. Avgas 100LL Fuel Storage Requirements 
While the previous analysis summarized the fuel storage requirements as 
they relate to commercial operators at TIA, it did not consider those who 
utilize 100LL aviation fuel exclusively.  In addition to the Jet A fuel storage 
capacity noted above, there are currently two 20,000-gallon 100LL below-
ground storage tanks located in the existing fuel farm A to meet the Avgas 
100LL fuel demands of general aviation operations at TIA.  
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Similar to Jet A, the methodology used to determine future facility 
requirements for 100LL fuel are as follows:  
?? Monthly commercial fuel demand for 100LL fuel was provided by TAA 
002.  From this data, the peak month demand for 2002 (March: 
ided by 31 (the number of 
days in the month) to estimate the PMAD demand. 
An existing 2002 gallons per PMAD operation ratio was calculated for 
100  c dem llo s D ope ation, 
d  o on u he g e
A three-day 100LL fuel reserve was established as a st ndard 
req em y th to p r an   e
dis tio
le 4  de the 00LL , 
e w a s in Avgas 100 ge p o g the 
ning riz here  addit gas 1 0 o a l be 
required through the planning period. 
Table 4-34     
100LL Fuel Storage Requirements 
 
for 2
21,369 gallons) was identified and then div
??
LL fuel.  The urrent and is 50 ga n per PMA  r
an  is expected t  remain c stant througho t t  plannin  p riod. ?? a
uir ent b e TAA rotect fo y potential fu l supply 
rup ns. 
Tab -34 picts Avgas 1 fuel storage requirements.  As shown
ther ill surplu LL stora ca acity thr u hout 
plan  ho on.  T fore, no ional Av 0 LL fuel st r ge wil
       
GA Avgas  Gallons  GA Avgas Storage   
PMAD  Per PMAD  PMAD Requirements Surplus/  
Depa 1  2 rtures   Departure  Demand (3 Day Supply) (Deficit) Year 
  (gallons)  (gallons) (gallons) (gallons)  
52  3  689 2,068 37,932 2002 
67  10  2,670 8,000 32,000 PDL1 
72  10  2,715 8,100 31,900 PDL2 
76  10  2,755 8,300 31,700 PDL3 
80  10  2,800 8,400 31,600 PDL4 
      
  2002 Avgas 100LL Storage Available: 40,000 gallons  
  
2
2
2
2
2
   
1 Ge on  jet/turbine, and military departures. 
2 
Peak month 200
 
Source
neral aviati  non-jet aircraft only.  Excludes air carrier, commuter, cargo, GA
2 fuel demand was provided by TAA. 
: TAA and Landrum & Brown 
8.2.3. Fuel Storage Land 
The fuel storage land area requirements were derived by developing a ratio 
characterizing existing gallons of storage to square feet of land occupied.  
The analysis includes all facilities associated with the fuel farm area.  Table 
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4-35 displays the land area requirements associated with the previously 
derived storage requirements.  The gallons per square feet ratio in 2002 is 
approximately 11.  This ratio was applied to the storage requirements in the 
fo c
this a
requi
stora 700 square feet of 
la  
Table 4-3
Fuel Stor
 
Storag
Requirement 
(3 D
re ast years to develop a land requirement for the fuel farm.  Based on 
nalysis, there is currently adequate land but there will be a deficit soon 
ring additional land to meet the three-day storage requirement.  As the 
ge requirement increases to 531,300 gallons, 47,
nd will be needed.  This results in a deficit of 17,200 square feet by PDL 4.  
5     
age Land Requirements 
e 
Existing Gallons 
of St
   
ay Supply) 
gallons) 
        of Area         
(gallons) 
  Feet          Acres   Feet         Acres Year 
 
321,793 11 28,867           0.7 1,633           0.04 2002 
427,000 11 38,300           0.9 (7,800)         (0.2) PDL1 
427,700 11 42,400    
  Area Required   
Square 
Surplus/(Deficit) 
Square 
(
orage Per 
Square Feet 
 
 
       1.0 (11,900)       (0.3) PDL2 
506,000 11 45,400           1.0 (14,900)       (0.3) PDL3 
531,300 11 47,700           1.1 (17,200)       (0.4) PDL4 
   
             2002 Area Available: 30,500 square feet 
    s 
 
    0.7 acre
andrum & Brown 
 
The
Dail
e
e
uire entsm
ns
 w
ls
re ula calc
ould 
as  thed on
red clo
a nster pla
 ascerta
orecas
 if expa
is re e one  l r than .  
8.2. F  Tru c ss 
     
Source: TAA and L
se r q e ted b e m  f t.  
y op ratio  leve  sh be monito sely to in nsion 
quir d so r or ate projected
4 uel ck A ce
Fuel is brought to the airport via truck and is transported from the fuel farms 
to the aircraft gates via trucks and/or a hydrant system.  The TAA has six 
hydrant trucks, seven Jet A trucks and three avgas trucks. 
 
period.  As requirements increase, fuel truck traffic on Plumer Avenue will 
esulting in a need to widen this road.  The fuel farm is 
e ue and which is the route used for the delivery 
to  as by airport staff to re-fuel trucks and service 
Fuel and space requirements are expected to increase over the planning
increase, possibly r
access d from Plumer Aven
of fuel  the facility as well
vehicles. 
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A future proposed fuel farm site is located at the junction of Corona and Los 
Reales Roads.  The optimal fuel farm location will be determined along with 
the airfield alternatives. 
8.3. Flight Kitchen 
In-flight catering services are provided to air carriers and charters by LSG 
Sky Chefs, which is located southeast of the terminal between the ARFF 
station and Delta Air Lines cabin services facility, shown in Exhibit 4-20.  
ces provided by Sky Chefs include the preparation of meals and 
dling of all meal and beverage supplies, 
including alcoholic beverages, and the transportation of these services to 
and from the aircraft.  They have access to the airport through a gate onto 
raft ra of th
 fa e re y 
ents fo rvice   Th  the s 
senger rati hich is  nu erv  
d by Sky C , applie  enp 002 t 
 then app  to the pas me  
ne t e tota mber o d fo ar  
current meals per passenger ratio is at level of 0.05, due 
primarily to the combination of low f ’ high percentage of 
enplanements at TIA and the ck of meal services due to recent economic 
ustry.  This ratio is projected to remain low for the near-
term but long term planning accounts for the possible return of meal service 
by the major air carriers. 
aily meals by the total square 
footage being utilized by the flight kitchen.  Personnel at Sky Chef estimate 
ey irds capacity, with most of their available space 
being empty.  This ratio was applied to the total meals required to determine 
Table 4-36.  As 
noted, the total number of annual meals could significantly increase by PDL 
s add back this service.  By PDL 4, there will be a deficit of 
543,400 square feet.  It is anticipated that this requirement will be 
accommodated in the location of the existing facility.  These requirements 
were calculated using the master plan forecast. 
The servi
snacks, the storage and han
the airc mp southeast e terminal.  
There 
m
are two g  plannin
r m l se
ctors used in stablishing futu fa ilitc
require ea s at an airport. e first factor is  meal
per pas o, w  the ratio of the mber of meals s ed, as
provide hefs d to the PMAD lanements in 2 .  Tha
ratio is lied  forecast for senger enplane nts to
det rmie h l nu f meals require r the forecast ye s.  The
a relatively low 
 are carriers
la
downturns in the ind
The second factor is the meals per total square feet ratio, which is 
determined by dividing the number of d
that th  are nearly at two th
the total square footage needed in the future.  
The future flight kitchen requirements are presented in 
4 to 7,000 daily meals, requiring over 568,000 square feet of total 
operational area.  There currently exists a surplus of 8,500 square feet of 
flight kitchen operational space due to the reduced number of meals being 
served by the air carriers.  Additional flight kitchen building area will be 
required as daily meals increase with an up-turn in the economy and if/when 
air carrier
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Table 4-36     
Flight Kitchen Facility Requirements 
  PMAD   Meals per Daily Number  Meals   Area  Surplus/ 
  Enplaned  Passenger1 of Meals per Total  Required (Deficit) 
PDL Passengers    Required (square feet) 2  (square feet) (square feet)
2002 5,090  0.05 254 0.02  16,500 8,500 
PDL 1 9,350  0.05 470 0.02  38,125 (13,100.00) 
PDL 2 12,900  0.2 2,580 0.02  209,500 (184,500.00) 
PDL 3 13,450  0.35 4,710 0.02  382,500 (357,500.00) 
PDL 4 14,000  0.5 7,000 0.02  568,375 (543,400.00) 
         
  2002 Area Available:
             
25,000
 
square feet   
                     
1
 2002 ratio is based on actual daily meals (provided by Sky Chefs) divided by PMAD enplanements. 
2
 2002 meals per square feet based on annual meals divided by current facility utilization. 
 
Source: Sky Chefs and Landrum & Brown forecast 
8.4. Aircraft Maintenance  
Airline maintenance facilities are typically utilized in one of two ways: to 
conduct scheduled maintenance overhauls, inspections, cleaning, etc.; and 
to conduct non-scheduled aircraft repairs that arise due to mechanical 
malfunctions.  Typically, airlines will establish a primary maintenance facility 
at a location within their route system offering a minimal enroute distance 
from a majority of the cities they serve, or at an airport where a large portion 
of their activity occurs.  In addition to primary maintenance facilities, airlines 
establish non-scheduled maintenance facilities throughout their route 
system.  The non-scheduled maintenance facilities conduct necessary 
repairs on an as needed basis.  The use and placement of these facilities 
are entirely dependent on individual airline policies and may therefore vary 
widely from airline to airline.   
Currently, TIA has one airline, SkyWest, that has an aircraft maintenance 
operation for their regional jets, shown in Exhibit 4-21.  For future planning 
purposes, it is prudent to reserve space for future aircraft maintenance 
operations as well.   
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Therefore, 
SkyWest facility a
future requirements were calculated based on the existing 
nd the potential for two additional aircraft maintenance 
facilities on the airport. 
It is assumed that the existing facility is adequate for SkyWest’s needs and 
is operating at over 100 percent capacity.  From this information, a ratio is 
derived based on current utilization of square footage per commercial 
operation, however this ratio has been increased to provide additional space 
per operation for future planning purposes.   
As shown in Table 4-37, SkyWest currently occupies approximately 34,600 
square feet.  This analysis results in a deficit of 22,748 square feet by PDL 
2.  This deficit grows to 28,571 square feet by PDL 4.  It should be noted 
that this requirement includes space for buildings, aircraft parking area, auto 
parking, landscaping, etc.  Also, keep in mind that this type of facility is 
entirely dependent on the airlines and therefore is difficult to predict. 
Table 4-37     
Aircraft Maintenance Facility Requirements 
  Commercial   Area per  Area   Surplus/   
  Operations
1
  Operation Required  (Deficit)  
Year   (square feet) (square feet)2  (square feet)  
2002 57,592  0.60 34,600  25  
PDL 1 57,250  0.90 51,525  (16,925)  
PDL 2 63,720  0.90 57,348  (22,748)  
PDL 3 67,200  0.90 60,480  (25,880)  
PDL 4 70,190  0.90 63,171  (28,571)  
       
  2002 Area Available:
             
34,600
 
square feet    
                   
1
 Does not include general aviation or military operations. 
2
 2002 requirements based on SkyWest facility.  Future requirements beyond PDL 1 based on SkyWest and two 
additional airline facilities. 
Source: Landrum & Brown, 2004 
8.5 Ground Service Equipment (GSE) Storage and Maintenance 
There is no dedicated storage location for GSE at TIA.  All carriers store 
their GSE at the gates.  Delta Airlines has the only on airport GSE 
Maintenance center at TIA.  This also applies to the integrated cargo 
carriers, who either conduct their own GSE maintenance at their own 
facilities, or utilize other carriers for those services.  Therefore, there is no 
existing basis of comparison for this function at TIA.  However, prudent 
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long-range planning should provide for this service to be potentially 
performed on-airport in the future. 
GSE maintenance requirements were determined based on the number of 
contributing more to GSE fleet 
growth because of increased use of regional jet aircraft, which require GSE 
rts with 
modest GSE fleets generally mirror gate growth. 
 service a fleet of eight to 12 
motorized GSE units on a single-shift basis.  A service bay is approximately 
20 fee 3 fe (64  squ eet) all ing in
columns, etc.  Support spaces for GSE maintenance typically require the
a e er ic  a facility.  Parts storage space should 
be added to the facility area separa t 1 squ r
torized unit. Addit ly, a 25 percent factor is added to the total
are fo to ac ount for natural ineff s that sult fr ing
 overa e am ng te .  
 resu SE ainte e Building requirements are d  in
le 4- sed n this analysis, app tely 8, 5 squ t of
building area should be reserved as needed through PDL 4. 
future potential vehicles required.  GSE maintenance growth is driven 
mainly by growth in gates.  Also, any new entrant air carrier to the airport 
will create instant demand for GSE maintenance by bringing in a new, 
complete GSE fleet in proportion to the number of gates and flights.  
Additionally, commuter departures are now 
support similar to that of air carrier aircraft. 
These three factors were given consideration when developing the GSE 
maintenance facility requirements.  A 35 percent growth in required gates 
from 17 to 23 during the planning period could create a need for additional 
GSE maintenance and storage at TIA.  GSE requirements at airpo
A single maintenance bay can typically
t wide by 2 et deep 0 are f ow for build g 
 
are qual to the s v e bay area in
tely at abou 5 are feet pe  
mo  GSE   ional  
squ otage c iciencie re om divid  
the ll spac o nants
The lting G M nanc escribed  
Tab 38.  Ba  o roxima 65 are fee  
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Tabl
GSE Maintenance Building Requirements 
e 4-38     
 Number of Total Maintenance Building    
 Required Motorized Requirements Surplus/(Deficit) 
DL Gates GSE Units
1 
Bays 
2 
Square Feet 
3 
Bays  Square Feet
02 
4
 - - - - -  - 
L 1 19 40 4 7,150 (4)  (7,150) 
L 2 21 44 4 7,903 0  (753) 
L 3 22 46 5 
P
20
PD
PD
PD 8,279 (1)  (376) 
PDL 4 23 48 5 8,655 0  (376) 
       
                 2002 Available:  Delta Airlines maintenance bays 
 
    
L 1 estimated, PDL 2, PDL 3 and PDL 4 requirements grown from the PDL
1 
PD  1 estimate. 
2 
A single maintenance bay can typically service a fleet of 8-12 motorized GSE units on a single shift basis. 
3
 Sq
per
ten
bay
4
 The
Re
 
Source
uare footage requirements based on 1,280 square feet per bay for bay and support space, added to 15 square feet 
 GSE unit for storage, plus a 25 percent increase, which includes some inefficiency in dividing space among 
ants and circulation.  Additional storage space may be necessary without an increased need for maintenance 
s. 
 Delta Airlines maintenance bays are assumed to be exclusive use, therefore the GSE Maintenance Building 
quirements were calculated airport wide. 
: Landrum & Brown 
8.6. Airfield Maintenance 
Airfield Maintenance facilities provide a sheltered environment for 
equipment repair and storage of airport vehicles and equipment.  These 
The Airfield Maintenance facilities at TIA are located on a four-acre site 
north of the terminal area and are accessed via Elvira Road.  These 
buildings and their functions are described in Table 4-39.  The facility is 
used for storage of equipment and field materials.   
facilities also protect the airport’s investment by shielding equipment and 
stored materials from moisture and contaminants.  
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Table 4-39     
Existing Airfield Maintenance Facilities 
Facili Num iz
 (square feet) 
-251, B-252, B 2 4,128 
hicle M e B-  
ectrical S d S 336 
ndscape
IS/Comm
nanc
ns) 
B-17 0 
elding S B-24 91 
torage B-27 0 
scapin  
r Material  
re ipment Parking -- 
29,111 
ty Building ber Facility S e 
Central Airfield Maintenance Buildings and 
Outdoor Covered Areas 
Office and Administrative B -67
Ve aintenanc 274 3,120
El hops an torage B-162, B-246 3,
La  Mainte e (former 
M unicatio
8 96
W hops and Storage 3 3,7
Paint Shops and S 3 48
Land g B-179, B-250, B-253 2,796
Hazardous and Othe s Storage -- 1,000
Cove d Equ 4,200 
Warehouse B-254 5,300 
Total Building and Covered Area -- 
Other Central Airfield Maintenance Area   
Uncovered Equipment Parking -- 25,000 
Transition, Outside Storage and Circulation Areas -- 109,000 
mployee Parking -- 11,000 
Total Other Area  145,000 
E
Total Maintenance Areas -- 174,111 
Source: TIA Support Site Improvements, February 27, 2002 
en ase in operations and the corresponding 
eas onal facilities will be needed over the planning 
Giv the projected incre
incr e in pavement, additi
horizon for airfield maintenance and storage.  Table 4-40 contains an 
assessment of future airfield maintenance facility requirements. 
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Table 4-40     
Airfield Maintenance Facilities Assessment 
Building Areas 
2001 
Current and 
Short term 
Needs
 1/
 
 (square feet) (sq et) uare fe
Central Airfield Maintenance Buildings and Outdoor  
Covered Areas 
 
Office and Administrative 4,128 5,190 
Vehicle Maintenance 3,120 11,170 
Electrical Shops and Storage 36 3,3 4,000 
MIS/Communications 960 150 
Welding Shops and Storage 3,791 7,580 
Paint Shops and Storage 480 1,140 
Landscaping 2,796 5,900 
Hazardous and Other Materials Storage 00 1,0 2,000 
 Equipment Parking 4,200 18,500 
Warehouse 5,300 6,000 
Carpentry Shops and Storage 0 620 
Total Building and Covered Area 29,111 62,250 
Other Central Airfi
red Equipment Par 25,000 10,700 
Transition, Outside Storage and Circulation Areas 9,000 10 191,000 
Assessment 
Covered
eld Maintenance Area   
Uncove king 
Employee Parking 11,000 14,000 
Total Other Area 145,000 215,700 
Total Maintenance Areas 174,111 277,950 
Deficiency  103,839 
nt and short term needs based on staff surveys. 
IA Support Site Improvements, February 27, 2002 
1
 Curre
Source: T
The existing four-acre site is undersized for the current level and type of 
operations being conducted, depicted in Exhibit 4-22.  The size of this 
particular site will also be a significant constraining factor to the 
development of a future facility in its sizing, configuration, expandability, 
efficiency, and ultimate usability.  A seven-acre site having direct access to 
the airfield would be preferable. 
Landrum & Brown  Facility Requirements Analysis 
December 2004  Chapter 4 – Page 89 
4-22
Airfield Maintenance
EXHIBIT
TUCSON INTERNATIONAL AIRPORT
Master Plan Update
Airfield
Maintenance
Building
LEGEND
N
 Tucson International Airport 
Master Plan Update  Facility Requirements  
 
8.7. ARFF and Safety Facilities 
The primary responsibility of the ARFF department at TIA is to provide 
emergency response services to all individuals, aircraft, and facilities on 
airport property.  
8.7.1. Facilities 
The current ARFF station is located southeast of the terminal next to the 
flight kitchen.  It houses all airport firefighting equipment and emergency 
vehicles, as well as all personnel and administrative support facilities.  The 
10,595-square foot facility was built in 1977, and is depicted on Exhibit 4-
23.  It accommodates eight firefighters with individual enclosed sleeping 
pods.  There are generally five to six personnel on staff on a daily basis.  
The facility has seven equipment bays and could use an additional bay with 
a mezzanine above for an employee workout room and parts and 
equipment storage rooms. 
8.7.2. Vehicles 
FAR Part 139, Certification and Operations: Land Airports Serving Certain 
Air Carriers, Subpart D – Operations, outlines the facility requirements for 
ARFF services at a land airport serving air carriers having a seating 
capacity of more than 30 seats.  Paragraph 139.315 and 139.317 of FAR 
Part 139 establishes a system of classifying an airport into one of five 
indexes, which are based on the longest air carrier aircraft with five or more 
average daily departures at the airport.  Each of these indexes has a 
corresponding ARFF vehicle and equipment requirement to service that 
category of airport.  A summary of the requirements by index is contained in 
Table 4-41. 
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Table 4-41     
FAA ARFF Equipment Requirements 
  Vehicles  Extinguishing Agents 
1
 
Airport 
Index 
Length of 
Aircraft (ft) 
2
 
Light- 
Weight 
Self- 
Propelled 
 
Dry 
Chemicals 
 
Water
 3
 
A 
4
 Under 90 1 0  500 or 450 0 
B 90 to 126 1 1  500 1,500 
C 126 to 160 1 2  500 3,000 
D 160 to 200 1 2  500 4,000 
E Over 200 1 2  500 6,000 
1
 The protein-based agents may be substituted for ARFF and the quantities of water shown increased by a factor of 1.5.  
Dry Chemicals in the ration of 12.7 pounds per gallon of water may be substituted for up to 30 percent of the water 
specified for ARFF. 
2
 Length of largest aircraft providing an average of five scheduled departures per day.  
3
 Water for protein foam production 
4
 These requirements are part of the total for Indexes B through E pertaining to the lightweight vehicle. 
Source: FAR Part 139.315 and FAR Part 139.317 
 
The longest aircraft group with at least five scheduled departures per day 
currently is Index C, which includes A320, B737, B757, and MD-80 series  
aircraft.  Based on the forecast fleet mix, TIA will remain Index C throughout 
the planning period. 
A classification of Index C calls for the provision of one lightweight, quick 
response vehicle and at least two additional self-propelled fire-extinguishing 
vehicles, with the total capacity of 500 pounds of dry chemicals and 3,000 
gallons of water.  As shown in Table 4-42, TIA currently exceeds the ARFF 
vehicle requirements and will continue to do so through PDL 4. 
8.7.3 Response Time 
In addition to the vehicle and equipment requirements stipulated above, 
FAR Part 139 also identifies operational response time requirements under 
Paragraph 139.319 (I) which states that:  
“Within 3 minutes from the time of the alarm, at least one required 
airport rescue and firefighting vehicle shall reach the midpoint of the 
farthest runway serving air carrier aircraft from its assigned post, or 
reach any other specified point of comparable distance on the 
movement area which is available to air carriers, and begin 
application of foam, dry chemical or Halon 1211.” 
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Table 4-42     
ARFF Vehicular Capacities for Extinguishing Agents 
 
 
hicleVe  
 
Wat
allo
er 
(g ns) 
 
AFFF 
1
 
(gallons) 
Dry
(po
 Chemical 
unds)
0  
 
rem ,000 
0  
5  
 
AP44 1,500 19
AP45 1,000 37 
AP46
2
  126 (p ix) 1
AP47 3,000 40
AP48 4,000 51
AP49 1,000 125  
AP344 disaster   
Total All Stations 10,500 1,393 1,000 
I 0 ndex C Requirements 3,000  50
1
2 Vehicle AP46 will be replaced in December 2003 with a new rapid intervention vehicle with a capacity of
 Aqueous film forming foam 
 1,500 gallons 
Source: TIA ARFF staff 
water and 450 pounds dry chemical 
 
rtest travel route, which is to utilize the ARFF access 
T  a Class 2 ARFF vehicle to accelerate from a 
starting point to 50 miles per hour (as specified for Class 2 vehicles in 
?? Average running speed of 30 miles per hour on curved sections. 
m 50 
les in 
B  1.6 
m ee minutes.  Therefore, 
the current response time is within the three-minute response time criterion 
stablished under Part 139.  This response time requirement must be 
revisited once the future layout of the airport is known. 
The airport’s ARFF facilities are currently in compliance with these FAR Part 
139 requirements, based on the following assumptions:  
?? Use of the sho
drive onto Taxiway A3, then turn right onto Taxiway A and travel to 
Runway 3-21.  Then turn left onto Runway 3-21 and travel to the 
midpoint of the runway. ?? Twenty-second response time from the sounding of the first alarm to 
the start of the vehicle. ?? hirty seconds for
AC 150/5220-10B). ?? Average running speed of 50 miles per hour on straight sections.  
?? Fifteen seconds for a Class 2 ARFF vehicle to decelerate fro
miles per hour to a complete stop (as specified for Class 2 vehic
AC 150/5220-10B). 
ased on the above assumptions, the shortest route is approximately
iles and takes approximately 180 seconds or thr
e
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8.8. Security/Police Facilities 
The TAA Police Department has all its facilities in the terminal complex, 
depicted on Exhibit 4-24.  The Police Chief i this space is 
adequ e but would p to hav s co one location, 
eith nter core al co  in a separate building.  Offices 
are currently located throughout the terminal.   
8.9. Border Patrol
ndicates that 
nso in at refer e office lidated 
er in ce of termin mplex or
 existin trol fa re lo
th of th Runway he border patrol is currently in the 
process of integ
increased homela
g   with
ecurity
Cu toms N faS 
 
The g border pa cilities a cated in the general aviation area 
nor e end of  11L.  T
ratin U.S. s and I cilities.  Due to 
nd s  responsibilities, these facilities will need more 
est of Runway 11R/29L.  An added benefit of this 
 the fact that many of the patrol’s missions are to the south and 
ill be able to operate with less effect on the airport’s operations with a 
space today. 
9. Utilit
The utilities rowth of the TIA carry the services critical to 
the operation of the airport. Each of these utilities, including storm water, 
domestic water, gas, electrical, sanitary sewer, storm sewer, and 
telecommun n the following sections. 
The locatio
current map
from TAA.  y locations have not been field verified. 
A composit ct; 
however, e  
previous report. 
 
space in the future.  Relocation is currently being considered for these 
facilities to the southw
r
w
elocation is
move to the other side of the field.  Relocating these facilities can also allow 
them to become more secure facilities since they will not be sharing space 
with any of the public general aviation tenants that share 
y Requirements 
 impacted by the future g
ications are discussed i
n of the existing utility facilities have been compiled from the most 
ping which was acquired from each individual utility provider and 
Please note that utilit
e utility plan has not been prepared under the scope of this proje
xhibits of existing utility locations were assembled and included in a
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9.1. Sto
An Airport D
rm Water  
rainage Basin Update Study is currently being prepared for TIA.  
As part of the study, the existing and proposed drainage systems at the 
airport were assessed.  The study considers the impact of future growth at 
the Airport and includes a conceptual plan for development. For a more 
detailed discussion of storm water issues, please refer to the study. 
9.2. Domestic Water  
Tucson Water provides water service to the existing Airport facilities. The 
water supply to the airport provides both domestic and fire service. 
Martin Reservoir an existing Tucson Water reservoir located at the corner of 
Park Avenue and Valencia Road.  Three large water mains are distributed 
from this location.  A 48-inch concrete pipe runs along Valencia Road from 
the reservoir and heads east. A 36-inch concrete main leaves the reservoir 
and heads south along Nogales Highway.  Finally, a 42-inch concrete main 
leaves the reservoir and heads west along Valencia Road. There are also 
16-inch mains along Country Club Road, Aero Park Boulevard, and along a 
portion of Nogales Highway. 
The main water supply for the terminal enters the property just west of 
Plumer Avenue along Valencia.  The 16-inch water main is tapped from the 
48-inch main along Valencia. The 16-inch water main follows Airport Wash 
until it reaches the terminal where it is then distributed to various buildings 
through smaller pipes. The 16-inch main continues towards the southeast 
through a 12-inch pipe until it reaches the 16-inch main along Country Club 
Road.   The 16-inch main on Country Club Road runs south from Valencia 
Road and loops around Runway 11L-29R and continues westward onto 
Aero Park Boulevard out to Nogales Highway.  The west apron is serviced 
by a 16-inch water main that originates near the reservoir in the northwest 
corner of the airport. A 16-inch water main enters the airport on Aero Park 
Boulevard and distributes to the local buildings with 12-inch piping. 
Tucson Water is in the process of preparing their Master Plan for the area, 
which includes Tucson International Airport. The plan will not be complete 
until the end of 2004, however, Tucson Water is confident they can continue 
service to the airport through the 20-year planning period. Since the Martin 
Reservoir is located adjacent to the airport property, there is the required 
capacity available to accommodate future growth. 
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9.3. Gas 
The airport receives its natural gas service from the Southwest Gas 
Corporation.  El Paso Natural Gas has a large supply line that crosses 
Airport property.  Southwest Gas supplies the airport through several 4-inch 
lines while El Paso crosses the property with one 26-inch and one 30-inch 
line.  We are waiting for Southwest Gas to respond to our requests 
din  accommodate future growth at the airport. regar g how they plan to
9.4. Electrical 
The airport receives electric service from Tucson Electric Power Company 
ark Blvd, and near the west apron.  
(TEP).  Current electrical distribution sources of power for the airport are fed 
from both overhead and underground methods.  14 kV lines run along 
Valencia Road, Tucson Boulevard, Elvira Road, Country Club Road, Los 
Reales Road, Alvernon Way, Nogales Highway, and Hughes Access Road. 
The main electric lines servicing the terminal enter the property at the 
western end of Elvira Road and the southern end of Country Club Road.  
These primary lines are eventually converted into underground service lines 
as the power approaches the terminal. Power lines also enter the property 
along Herman’s Road, Aero P
TEP has recently installed a new feeder for the area, and we are awaiting 
their plan to accommodate future growth at the airport. 
9.5. Sanitary Sewer  
Pima County Waste Water (PCWW) provides sanitary sewer service for the 
Airport.  Existing 10-inch and 18-inch sewer mains run adjacent to TIA’s 
western property line along Nogales Highway. An existing 12-inch main runs 
along Valencia Road.  In addition, a 10-inch/12-inch main runs from 
Alvernon Way and Los Reales Road towards the intersection of Elvira Road 
and Palo Verde Road while following the airport boundaries.  This main then 
heads toward Country Club Road through a 15-inch diameter pipe and 
ted to the 10-inch sewer 
main along Nogales Highway services the west apron area.  The main 
connection for the existing TIA terminal enters the property along Valencia 
Road approximately 1,200 feet west of Plumer Avenue.  The 10-inch main 
heads in a south, then southeast direction along Airport Wash and 
eventually ends up at the terminal. The pipe splits near the terminal and 
proceeds north along Country Club Road through an 18-inch sewer main.  
There are four main primary connection points for the Airport’s existing 
sewer needs. A 10-inch pipe is branched off from the 18-inch main along 
Nogales Highway and enters the Airport near the southwestern end of 
Runway 3-21.  The same 10-inch pipe enters the property near the 
Raytheon Complex. Another 10-inch main connec
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continue ards the existing rental car facilities through an 8-inch pipe.  
Pima County Wastewater Management is in charge of control and 
theast 
boundary to serve a new prison, which is being planned for the area.  This 
s b ed to accommodate some of the future growth expected 
at the Airport. 
s tow
maintenance of the mains off the airport property and within easements on 
the property.  TIA controls and maintains onsite service mains and pipes. 
PCWW is currently preparing a Facility Plan Update, which will address 
future growth throughout the system and at Tucson International Airport.  
Currently, PCWW is planning to install a new sewer at the airports nor
line i eing design
9.6. Telecommunications 
TAA operates a Private Base Exchange (PBX) system for internal telephone 
communications and the PBX is equipped with PS-ALI, which provides 911 
data collection and dialing capability.  TAA is also a part of the Pima County 
E911 network.  In addition, a fiber optic and copper wire transmission 
‘backbone’ system ties together all telemetry systems including sensors, 
alarms, security cameras, and a Computer Access Security System 
(CASS).  Lines run in conduit throughout the terminal and airport support 
areas.   
munication provide 
communication services to the airport. Most telephone and data lines enter 
rop ting terminal and on the west side of the property. 
Qwest has fiber optic lines running along Nogales Highway and Valencia 
f 
the existing tele-communication infrastructure.  TAA is taking this measure 
10. 
The 
land,
prope
or va
Qwest Communications and Time Warner Tele-Com
the p erty near the exis
Road adjacent to the airport perimeter. 
TAA will no longer permit future tele-communication utility easements on 
airport property, and will control/maintain all future communication 
pathways.  TAA will coordinate with the various tele-communication 
providers to insure that the installation of new communication lines in these 
pathways are properly and accurately documented.  TAA is currently 
preparing an IT master plan.  TAA is also in the process of taking control o
due to many uncontrolled and undocumented installations of existing 
communication lines in the past. 
Airport Property Requirements  
current TIA property boundary encompasses approximately 8,000 acres of 
 with most of the aviation related facilities on the northwestern portion of the 
rty.  The remaining portions of the existing property are classified as rural 
cant and are being preserved for future airport development.   
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Prev
TAA 
room
best ly 
1,200 acres to the existing airport property and are depicted in Exhibit 4-25.   
11. 
Resu
acco
spec  as the terminal, concourse and gates as well as others that 
will n o e mand increases.  However, TAA’s active land 
acqu  pr t the airport has acquired or is in the process 
of ac
43 su
ious master plan studies and updates have identified additional property for 
acquisition.  Acquisition of these land parcels would offer TAA additional 
 for future expansion and provide some flexibility in growth alternatives to 
meet the needs of the airport.  These parcels would add approximate
Summary of Facility Requirements 
lts of the facility requirements analysis indicate that TIA is well positioned to 
mmodate the forecast demand through the study period.  There are some 
ific areas, such
eed t xpand over time as de
isition ocess has ensured tha
quiring sufficient land to meet its needs into the foreseeable future.  Table 4-
mmarizes the results of this study. 
11.1. Airfield Facility Summary 
It is estimated that by PDL 4, TIA will reach approximately 90 percent of the 
existing airfield’s capacity.  The results of the airfield demand/capacity 
analysis indicate that additional airfield capacity should be planned for the 
future.  FAA design standards for future airfield development at the airport 
nways with the necessary runway 
tes that several obstructions are located 
within the runway approach surfaces and airfield clearance areas.  Many of 
the obstructions are shrubbery that penetrate the approach surfaces for 
Runway 3, 29L, and 29R.  Lighted manmade obstructions are listed in Table 
will be determined using Approach Category D, Design Group V standards 
(an ARC of D-V).  Using ARC B-III to D-V, the current length and width of 
the existing runways will be adequate for the planning period. 
The taxiway analysis identified a number of needs. Provide full-length 
parallel taxiways for all air carrier ru
centerline to parallel taxiway centerline separations. Provide additional 
runway exits and acute-angled exits and provide dual taxiways in the 
terminal area, including a dedicated bypass taxiways for air carriers.  In 
addition, development of a new taxiway and a reconfiguration of the 
Taxiways A and D intersection would simplify operations in this area. 
The analysis of the existing inner-approach and inner-transitional OFZ 
surfaces for Runway 11L show that no objects violate these surfaces.  The 
most recent National Oceanic and Atmospheric Administration (NOAA) 
Obstruction Chart for TIA indica
2-5 of Chapter 2, Inventory and Existing Conditions. 
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11.2 Terminal and Gate Facility Summary 
The methodologies employed to analyze the gate requirements result in 
future gate requirements ranging from 23 to 26 gates by PDL 4.  These 
numbers are based on annual activity levels and as such do not reflect the 
peaking characteristics that can be observed on a daily basis.  In addition, 
due to the high level of gate sharing by different size aircraft (for example, a 
gate that can be used by B757, B737, and regional jet aircraft), it was 
difficult to apply these methodologies to determine specific gate 
requirements by aircraft size.  In order to maximize the utilization of the 
gates and provide the most flexibility for the future demand, gates should be 
leased on a preferential basis as required and any other remaining gates 
should be used as common use gates.  The international gate(s) should 
remain common use.  The number of gates available today is adequate to 
meet demand through 4.8 million annual passengers.  As new gate facilities 
are added, additional space will be need in the areas of security, 
concessions, holdrooms and allocated space for meeters and greeters. 
11.3 Landside Facility Summary 
Typically, a facility is considered constrained when the demand/capacity 
ratio exceeds 0.85.  As the table shows none of the terminal area roadways 
currently exceed 0.85. Assuming no changes were made to accommodate 
the forecasted demand, no areas of the curbfront should exceed a D/C ratio 
of 0.85 through the planning horizon.  When looking at parking as a whole, 
the entire system could theoretically accommodate demand through PDL 4, 
however this would require a reallocation of spaces to short and long term 
parking and perhaps a  sophisticated Changeable Message Sign that would 
direct patrons to the proper lot based on parking availability. 
11.4 Cargo Facility Summary 
Analysis of the existing cargo facilities at TIA shows that additional cargo 
buildings will be needed by PDL 2.  The cargo apron and belly cargo 
facilities have been determined to be adequate through the planning 
horizon.  
11.5 GA Facility Summary 
The TAA plans to continue to enhance the airport’s ability to attract 
business/corporate general aviation aircraft.  By PDL 1, facility requirements 
analysis projects the need for additional conventional hangar space and 
additional T-hangar units.  In addition, shade hangar space is currently at 
capacity and it is estimated that approximately 175 square feet per based 
aircraft would be required to accommodate future maintenance and shop 
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hangar area needs.  The alternatives study of the Master Plan Update 
report will focus on providing the needed additional GA facilities at TIA. 
11.6 Support Facility Summary 
Within this Master Plan Update, the Tucson Airport Authority will identify 
potential sites for relocation of the Air Traffic Control Tower when future 
developments require it.  A siting study is recommended to determine if the 
ATCT will be adequate with respect to future airfield alternatives 
Based on PMAD fuel demand requirements, the existing fuel farm has a 
current deficit of approximately 19,725 gallons based on a three-day 
reserve; TIA currently has slightly less than a three-day reserve.  Future fuel 
storage requirements are expected to grow to 522,900 gallons by PDL 4.  
There will a surplus in Avgas 100LL storage capacity throughout the 
planning horizon.  Therefore, no additional Avgas 100LL fuel storage will be 
required through the planning period. 
There c f 8,500 square feet of flight kitchen 
operational space due to the reduced number of meals being served by the 
e maintenance 
services at the Airport, new facilities would be required.  Current airfield 
en accommodated on a four-acre site.  This 
facilities is undersized for the current level and type of operations being 
TIA currently exceeds the ARFF vehicle requirements and will continue to 
 th izon.  This response time requirement will be 
revisited once the future layout of the airport is known. 
urrently exists a surplus o
air carriers.  Additional flight kitchen building area will be required if and 
when daily meals increase with an up-turn in the economy and air carriers 
providing this service.   
The space requirements for aircraft maintenance and GSE equipment 
maintenance and storage depend on the business and operating decisions 
of the air carriers that serve TIA.  Currently SkyWest provides aircraft 
maintenance at TIA and its facilities are sized appropriately.  If a new 
aircraft maintenance provider or air carrier decided to provid
maint ance facilities at TIA are 
conducted.  A seven-acre site having direct access to the airfield would be 
preferable.  The alternatives analysis for the Master Plan Update will take 
this into account. 
do so rough the planning hor
11.7. Utility Requirements Summary 
In the short term, it appears that all utilities will continue to sufficiently serve 
the airports needs.  Additional input is needed from various utility companies 
regarding the forecasted activity levels, and any necessary improvements 
required to meet those levels, through the planning horizon. 
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CONCEPT DEVELOPMENT AND EVALUATION 
This chapter identifies and evaluates airport development alternatives to fulfill the 
facility requirements for the airport as defined in Chapter 4, Facility 
Requirements. The possible combinations of airport development can be 
endless, so some intuitive judgment must be applied to identify those concepts 
with the greatest potential for achieving the airports goals and objectives.  As 
such, the most viable plan will provide the most optimum combination of financial 
viability, ease of construction, and flexibility to adapt to the needs of the industry 
throughout the planning period.   
1. Master Plan Development Strategy 
Tucson is in a unique position with respect to the amount of land available for 
development. The key to this master plan is the ability to provide the necessary 
facilities in the proper locations to serve today’s operations efficiently, while also 
preserving the space needed to accommodate anticipated growth over time. 
The major functional areas at Tucson International Airport (TIA) must be 
considered, including airfield development, terminal area expansion, aeronautical 
support functions, and a supporting roadway network. Other considerations 
include the potential for future rail access, increased demand for auto parking, 
relocated fuel and maintenance facilities and other related airport facilities. 
Exhibit 5-1 highlights many of these airport functions and the potential issues 
associated with each. Many of the key functional areas are interrelated and affect 
the development potential of the surrounding land, either within the current 20-
year planning horizon or beyond. 
The land use strategies and five primary development options are explained in 
further detail throughout this chapter. Each functional area is examined both 
individually and collectively to ensure the final plan is functional and efficient. 
Through a collaborative evaluation process, the team selected the preferred 
development plan for the airport. 
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2. Lane Use Scenarios 
The availability of land at TIA allows for a wide variety of concepts to be 
generated to accommodate the airport’s current needs and to visualize how and 
where it will grow to serve future demand. Two land use scenarios were identified 
to categorize the range of terminal expansion options. The land area needed for 
airfield development is the same size in both scenarios, and both scenarios 
involve the expansion of the existing terminal area to meet its full potential. The 
difference between the two scenarios is defined by the placement of a future 
terminal processor, beyond the 20-year planning horizon, and how the airport 
develops around the proposed processor in the near and long term. The first 
scenario, “the Jump,” refers to a complete, long term replacement of the existing 
terminal area on a new undeveloped site at the airport. The second scenario, 
“the Slide,” would extend the existing terminal area envelope to the east and 
provide two separate terminal processing areas. 
2.1 The Jump 
The Jump scenario involves expanding the existing terminal area to its full 
potential during the planning horizon. Further growth beyond that point 
would be accommodated by a new independent mid-field terminal facility 
that would replace operations in, the existing terminal beyond the planning 
horizon. Exhibit 5-2 depicts this land use scenario. Under this scenario, the 
existing cargo area would be expanded in place to serve future cargo 
demand. When the new mid-field terminal becomes operational, the existing 
terminal area could be redeveloped for further cargo expansion and/or other 
facilities. In the near term, airport support facilities would be developed 
immediately north of the existing terminal and cargo areas. 
2.2 The Slide 
The Slide would also expand the existing terminal area to its full potential 
during the 20-year planning period. Expansion beyond that point would 
involve and extension of the existing east concourse to a new terminal 
processor to created an extended concourse and additional aircraft parking 
positions, which would connect the two terminal processors. This scenario 
would involve the re-use of the existing terminal facilities. Exhibit 5-3 shows 
the land use associated with this option. 
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The location of long term (i.e. beyond the 20 year planning period) terminal 
development is the basis for both land use scenarios. Because the future 
terminal is not needed within the planning horizon, it is not necessary to 
decide on an optimal configuration that would accommodate future growth 
at this time. For this reason, it is recommended to delay the need for a 
decision on the location of a future terminal, whether it is a new mid-field 
development or an extension of the existing facilities, until additional 
passenger processing capabilities are required. In the meantime, 
development at TIA in support of growth through the planning horizon can 
proceed within the boundaries defined by these two land use scenarios. 
Off airport land use is studied less extensively throughout the master plan 
process. However, development in the areas immediately surrounding an airport 
can have a significant impact on an airport’s operations, if not planned for in 
advance. Many communities have detailed zoning regulations to limit 
development near airports to those functions that are compatible with and many 
times supported by the airport itself. As the area surrounding TIA grows, the 
airport authority should seek active involvement in the planning process to 
ensure compatibility with the airports current and future role in the community 
and to seek avigation easements, where necessary, to maintain control of the 
land use surrounding TIA. 
3. Airfield Facilities  
The two primary components of an airfield are the placement of runways and 
taxiways. Airfield facilities are the focal point of an airport complex and can 
determine the greatest requirement of land at an airport. The runway system 
requires the greatest commitment of land area and often has the greatest impact 
on development of alternatives and placement of other airport facilities. The 
physical characteristics of various airfield development options directly influence 
the nature of other system components. These criteria can also have a significant 
impact on the viability of various alternatives designed to meet airfield needs. 
Identification of the runway and taxiway system which best meets airfield 
capacity requirements is the primary goal of the airfield alternatives analysis. In 
addition to meeting airfield capacity requirements, the runway system must also 
be structured to:  ?? Correct existing operational deficiencies, improve safety, minimize 
the environmental and land utilization impacts to the surrounding 
communities and facilities, provide sufficient land area for collateral 
development of terminal and airfield support facilities, minimize 
airfield disruption during construction, and minimize both 
construction costs and airline operating costs. 
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 ?? Comply with Runway Safety Area (RSA) requirements for existing 
and proposed runways. ?? Provide additional taxiways to support the existing airfield, including 
an additional taxiway parallel to Runway 11L-29R that would serve 
additional support facilities.  Also, construct an additional taxiway 
parallel to Runway 3-21 to ease congestion near GA/Corporate and 
military facilities. 
3.1 Runway Development Options 
Both short term and long term growth should be considered when 
determining an airfield layout to ensure that the short term needs are being 
met without restricting long term growth. Potential airfield development 
options were identified, including concepts examined in previous TIA Master 
Plan Updates, to consider a variety of options before selecting the preferred 
plan. Please refer to Exhibit 5-4 for a depiction and comparison of these 
options. 
3.1.1 Short term 
South 1 – This option converts the current GA runway into an Air Carrier 
runway and maintains 700-foot separation between Runway 11L/29R. It 
does not provide space for a parallel taxiway between Air Carrier runways, 
which would result in increased taxi times and operational costs. 
South 2 – This option constructs a new Air Carrier runway 1,156 feet south 
of Runway 11L-29R. It converts the current GA runway to a parallel taxiway 
that would serve both runways. It provides additional capacity, but does not 
allow for independent IFR or wake vortex independent operations between 
Air Carrier runways. Providing a 1200-foot separation between Runway 
11L-29R and the new runway was also considered. This would allow each 
runway to support Category III1 (CAT III) ILS operations in the future if 
desired.  Converting the runway to a Cat III is not desirable at this time; TIA 
experiences IFR2 conditions only 2 percent of the time. The frequency of 
CAT III conditions is negligible and would not justify the equipment costs 
associated with the update of either runway to CAT III. The additional 
runway to runway separation would also impact the proposed extension of 
Taxiway C, described later in this section.   
                                                 
1
 Precision Approach Category III Runway – A runway with an instrument approach procedure, which provides for 
approaches with decision heights (DH) less than 100 feet and runway visual range (RVR) of less than 1200 feet. 
2
 IFR (Instrument Flight Rules) – Conditions that apply when cloud ceilings fall below 1000 feet and visibility falls below 3 
miles. 
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South 3 – This option constructs a new Air Carrier runway 2,500 feet south 
of Runway 11L/29R. It converts the current GA runway to a parallel taxiway 
that would serve both runways, provides additional capacity, and allows 
independent wake vortex operations. This option does not provide sufficient 
separation for independent IFR approaches to the Air Carrier runways. 
South 4 – Like Option 2, this option constructs a new Air Carrier runway 
1,156 feet south of Runway 11L/29R. It converts the current GA runway to a 
parallel taxiway that would serve both runways. This option incorporates a 
localizer directional aide (LDA) approach, which would provide independent 
IFR operations, but would not provide independent wake vortex operations 
between Air Carrier runways. 
3.1.2 Long term 
North 1 – This option constructs a new Air Carrier runway 4,300 feet north 
of existing Runway 11L/29R. It provides enough separation for independent 
IFR and wake vortex independent operations. It also limits the envelope 
between Air Carrier runways for potential growth beyond the planning 
horizon. 
North 2 – This option constructs a new Air Carrier runway 5,000 feet north 
of existing Runway 11L/29R. It provides a large enough envelope for 
independent approach capability and future development between Air 
Carrier runways beyond the planning horizon. 
North 3 – This option constructs a new Air Carrier runway 6,000 feet north 
of existing Runway 11L/29R. It provides ample space between Air Carrier 
runways for development beyond the planning horizon and independent 
approach capability, but may create increased taxi times and operational 
costs. 
3.2 Taxiway Improvements 
Other Taxiway improvements would be needed to accommodate projected 
growth at TIA. The following taxiway improvements should be considered: 
3.2.1 Parallel Taxiway G 
Construct a taxiway, northeast and parallel to Taxiway A, that runs from 
Taxiway A12 to beyond the Runway 29R threshold. This taxiway would 
serve existing and proposed support facilities, ease congestion and provide 
bi-directional taxi flows for aircraft taxiing for take-off on Runway 29R.  
Traffic departs in this direction approximately 65 percent of the time This 
taxiway would be constructed approximately 300 feet northeast of Taxiway 
A and would meet Airport Design Group V standards.   
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3.2.2 Taxiway E 
A new 75-foot wide parallel taxiway would be constructed 385 feet east of 
Runway 3-21 to increase capacity, provide bi-directional capabilities and 
ease congestion near the GA/Corporate and military facilities. The additional 
taxiway would run from Taxiway D2 to Taxiway A. This taxiway would be 
constructed under Airport Design Group III standards.   
3.2.3 Taxiway F 
A new 75-foot wide parallel taxiway would be constructed 350 feet west of 
Runway 3-21 and 145 feet east of the building restriction line. This taxiway 
would be constructed under Airport Design Group III standards. Taxiway F 
would provide additional capacity and ease congestion for the proposed 
GA/Corporate site nearby. 
3.2.4 GA Runway converted to Parallel Taxiway 
GA Runway 11R-29L would be converted to a parallel taxiway. This taxiway 
would serve existing Runway 11L-29R and the proposed additional air 
carrier Runway 11L-29R. This taxiway would be constructed under Airport 
Design Group V standards. This taxiway would provide additional capacity 
and improve safety for operations on air carrier runways. 
3.2.5 Taxiway C Improvements 
Taxiway C would be re-located 400 feet north and widened to 75 feet to 
serve proposed Runway 11R-29L. This taxiway would be constructed under 
Airport Design Group V standards. This taxiway would also continue to 
serve the Bombardier industrial facilities. 
3.2.6 High Speed Exits 
Taxiway intersection A11 would be converted to a high-speed exit for 
aircraft landing on Runway 29R. This taxiway would be constructed under 
Airport Design Group V standards. This will improve safety by providing 
additional high-speed exits while increasing capacity on the air carrier 
runway.  
Taxiway intersection A15 would be converted to a high-speed exit for 
aircraft landing on Runway 11L. This taxiway would be constructed under 
Airport Design Group V standards. This will improve safety by providing 
additional high-speed exits while increasing capacity on the air carrier 
runway. This runway exit upgrade will involve the demolition of Taxiway A14 
pavement to simplify signage and to minimize the opportunity for pilot 
confusion at this runway intersection. 
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A new high-speed runway exit is planning for arrivals to Runway 3. This exit 
would be north of Taxiway D3 and would run between Runway 3-21 and 
Taxiway D. This taxiway would be constructed under Airport Design Group 
III standards. This will improve safety by providing additional high-speed 
exits while increasing capacity on the air carrier runway. 
3.3 Runway Safety Area (RSA) Compliance 
The existing Runway 3 RSA is not compliant with the FAA Order 5200.8 
“Runway Safety Area Program.” This standard requires an unobstructed 
1,000 feet beyond the runway end.  In the cast of Runway 3, the existing 
airport property line and fence violate this 1,000 foot safety area.  The RSA 
for this runway must be brought into FAA compliance.  The RSA alternatives 
could include, but not be limited to a combination of the following actions: 
?? Runway extension or relocated thresholds ?? Displaced thresholds ?? Relocate Tucson-Nogales Highway and Union Pacific Railroad ?? Tunnel Tucson-Nogales Highway and Union Pacific Railroad ?? Relocate Valencia Road and Plumer Avenue ?? Tunnel Valencia Road and Plumer Avenue ?? Use of declared distance criteria ?? Reduce runway length 
3.4 Airfield Development Evaluation 
The goal for airfield development is to accommodate 115 Peak-hour 
operations by PDL 4 while providing an envelope that is compatible with 
potential future growth. This demand would be met by providing an 
additional air carrier runway and additional taxiways/lanes to increase 
capacity, improve circulation and ease congestion on the airfield. 
Airfield Development Options South 2 and North 2 are the preferred options. 
These two options combined would provide the necessary facilities to 
accommodate the demand within the 20-year planning horizon and beyond. 
The South 2 option should be considered in the short-term and the North 2 
option should be considered in the long-term, beyond 2023. The key 
elements in meeting this demand include the relocation and upgrade of 
existing GA Runway 11R-29L to a Group V capable runway.   
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The existing GA runway pavement back to a parallel taxiway, Taxiway B, 
and extended the taxiway to run the full length of the relocated runway.   
Taxiway B would run parallel to and in between the main air carrier runways 
which would help to eliminate the possibility for runway incursions.  The 
taxiway would ease congestion on Taxiway A and to serve existing air 
carrier Runway 11L-29R.  Another taxiway, Taxiway E, would be 
constructed parallel to Runway 3-21 to alleviate congestion in the 
GA/Corporate area.  Other taxiway development includes the addition of 
bypass taxiways, hold pads and high-speed exits.  
The FAA is currently working to have all RSAs at all airports in the country 
compliant with the guidelines by 2007.  The master plan update 
recommends that the Runway 3 RSA issue be studied in greater detail to 
develop a preferred alternative for compliance. 
4. Terminal Facilities 
4.1  Terminal Envelope Comparison 
The terminal envelope at Tucson International Airport consists of the 
terminal processor and all related facilities, including the passenger 
concourses, gate area, ramp apron, short and long term automobile parking 
area, and a consolidated rental car facility. The terminal area at TIA is 
bordered by Runway 11L-29R to the south, private property to the north and 
various airport facilities to the east and west. This area encompasses 
approximately 40 acres of land, and currently serves 3.5 million annual 
passengers. A comparison of TIA’s current terminal envelope to that of 
similar airports of approximate size reveals that TIA serves fewer 
passengers and operations than those airports with similar size terminal 
envelopes (see Exhibit 5-5). While every airport is unique in its role and 
functionality, this analysis supports the conclusion that TIA has sufficient 
land area in its existing terminal envelope to accommodate passenger and 
aircraft activity beyond PDL 4. The configuration of the terminal area 
facilities, and the envelope itself, however are constrained by certain 
properties such as the recently completed Consolidated Rental Car facility 
to the east and the recently upgraded central plant to the west. 
Nonetheless, there is sufficient space and flexibility in the terminal area to 
efficiently meet the demand through and beyond the planning period. 
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4.2 Terminal Expansion Concepts 
The overall goal for the terminal development within the master plan is to 
provide 23 aircraft gates with jet bridges by PDL 4, and provide the 
opportunity for growth to 29 aircraft gates, which is the number of gates 
associated with the ultimate capacity of the terminal building, or 7,0 Million 
Annual Passengers (MAP). In a separate study, the ultimate capacity of the 
existing terminal, roadway and parking facilities at TIA were analyzed. See 
Appendix C, Evaluation of Ultimate Terminal Capacity. In this study it was 
determined that the terminal processor and associated concourses, gates, 
landside facilities could be expanded over time to accommodate 7.0 MAP. 
In addition to increasing the number of available gates at TIA, the master 
plan seeks to enhance security, concessions and meeter/greeter space 
within the existing terminal complex and to incorporate the FIS Processing 
Facilities into the main domestic air carrier terminal building. 
As the terminal expansion planning process was initiated at TIA, the primary 
objectives considered for the planning of new passenger concourse facilities 
were to maintain short walking distances from the processor and to maintain 
high utilization of interior square footage and minimize the amount of 
unleasable square footage.  Areas east and west of the main terminal 
building provide opportunity for expansion. Expanding east is preferred, as 
expanding too far west would impact existing GA/Corporate and airport 
support facilities. 
While various terminal alternative expansion options were conceptually 
considered, five concepts were chosen to represent the flexibility that exists 
in meeting growth requirements during and beyond the planning horizon.  It 
is understood that TAA will be selecting a design team to determine specific 
concourse expansion alternatives for further consideration.  The concepts 
that follow illustrate opportunities and constraints that will be revisited in a 
future design process. 
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 4.2.1 Concept 1  
This concept takes a planning approach of minimizing the impact to the 
airport’s existing support facilities, including GA/Corporate and Cargo. The 
proposed terminal’s linear shape would extend the East Concourse and 
provide ample space to accommodate additional gates and increased 
demand levels beyond the planning horizon. Extension of the West 
Concourse would provide room for a new FIS processing area located 
across from the existing international terminal. GA/Corporate activity would 
have access to the FIS. The existing international terminal would be 
converted to a meeter/greeter area for international passengers. A sterile 
corridor or tunnel would connect the FIS processing area to the 
meter/greeter area. The proposed sterile corridor or tunnel would most likely 
have associated impacts to other facilities and/or utilities. See Exhibit 5-6. 
4.2.2 Concept 2  
Similar to the previous concept, this concept takes a linear approach to 
expansion while preventing major impacts to surrounding airport support 
facilities, see Exhibit 5-7. Expansion of the East Concourse would provide 
ample space to accommodate additional gates and increased demand 
levels beyond the planning horizon. Extension of the West Concourse 
beyond the planning horizon (shown with a dashed line) would require the 
relocation of some GA/Corporate facilities. The FIS would be located in 
knuckle of the existing West Concourse. This concept provides the shortest 
walking distances to the FIS and allow GA/Corporate access to the FIS. The 
existing international terminal would be converted to other use.   
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4.2.3 Concept 3  
This concept promotes a majority of the expansion to take place towards the 
east with the extension of the existing East Concourse. This would increase 
walking distances and require the relocation of many key airport support 
facilities such as cargo. This extension would provide ample space to 
accommodate additional gates and increased demand levels, but would not 
provide much opportunity for growth beyond the planning horizon. The West 
Concourse would be extended, but would not create additional capacity. 
The FIS would be located in the expanded East Concourse. GA/Corporate 
aircraft would not have access to this facility and would continue using the 
existing international building for FIS processing. See Exhibit 5-8. 
4.2.4 Concept 4 
Like the previous concept, this concept promotes a majority of the 
expansion to take place towards the east. It would require the relocation of 
some cargo facilities and the demolition of most of the East Concourse. 
Expansion to the east would provide ample space for additional gates, but 
would not provide much opportunity for growth beyond the planning horizon. 
The West Concourse would be expanded to provide space for the relocation 
of the FIS. This concept, like concept 2, allows the shortest walking 
distances for FIS passengers and allows GA/Corporate access to the FIS. 
The existing international terminal would be converted to other use. See 
Exhibit 5-9. 
4.2.5 Concept 5 
This concept promotes a linear expansion to the east and west. It requires 
the relocation of many GA/Corporate facilities as well as the existing cargo 
facilities. Expansion both east and west provides single loading capabilities. 
Single loaded concourses are the least efficient terminal configuration in 
minimizing the amount of non-revenue terminal space. This concept is 
flexible to allow additional capacity beyond the planning horizon with a 
potential pier concourse at the east end. The FIS would be located on the 
extended East Concourse and would allow GA/Corporate access. The 
existing international building would be converted to other use. This concept 
gives FIS passengers the longest walking distances than any other concept. 
See Exhibit 5-10. 
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4.3 Terminal Complex Evaluation 
The five terminal concepts described illustrate options available to meet 
current and future objectives for the main terminal complex at TIA.  When 
TAA embarks on its concourse expansion efforts in the future, re-use of the 
existing concourses and the ability to maximize efficient use of the space 
should be an option considered.  The location of these concourses in 
relationship to the landside and airside permit the double loading of the 
concourses, meaning the ability to park airplanes on both sides of the 
building.  Secondly, the location of the FIS should consider short walking 
distances and a high level of service for arriving international passengers.  
Relocation to the main terminal building provides the opportunity for swing 
gates, meaning the gates can be used for both domestic and international 
operations and can be integrated into the current baggage and landside 
systems at the airport. 
 
The five concepts discussed illustrate some of the options available to meet 
future demand.  TAA should clearly define its objectives prior to concourse 
expansion design to ensure that the future preferred concept meets TIA's 
key objectives. 
5. Master Plan Development Options 
As a result of the land use analysis and the airfield and terminal area 
comparisons, five development options were created to identify the potential 
directions for growth at TIA. Of these five options, Options 1 and 2 are consistent 
with the “jump” land use scenario, Options 3 and 4 are consistent with the “slide” 
land use scenario, and Option 5 is compatible with both the “jump” and the 
“slide”. This section briefly describes each of the five development options for 
TIA.    
Each option addresses relevant issues relating to airport development. However, 
some of the functional areas remain constant through each option including the 
airfield layout and terminal concepts. The airfield and terminal concepts were 
developed and evaluated at the beginning of the process and the preferred 
options selected and used as the footprint around which to site the remaining 
airport functions. The following areas were considered for development and are 
depicted in each option: 
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 ?? Airfield ?? Passenger Terminal ?? Landside Facilities ?? Air Cargo ?? General Aviation/Corporate (GA/Corporate/Corporate) ?? Airport Support Facilities 
The specific functions are discussed in further detail, by functional area, in the 
sections that follow this summary of the options. The detailed descriptions of 
each functional area include a comparison of each of the five options and 
culminate in the selection of the preferred site for each specific function. 
5.1 Option 1 
Master plan development Option 1 attempts to provide additional and 
expanded facilities for all airport functions in proximity of their existing 
locations. Exhibit 5-11 depicts this development option. A general area for 
future terminal growth beyond the planning horizon is indicated east of the 
existing terminal core. This area would include a replacement terminal 
processor, landside functions, and is consistent with the “the jump” land use 
scenario. 
The cargo function would be expanded immediately north of the current 
cargo complex. The GA/Corporate development shown would be within 
proximity to the existing area and adjacent to Runway 3-21 on the north 
west side of the airport. The GA/Corporate developments depicted in this 
option have been determined to be the preferred alternatives for 
GA/Corporate development at TIA, due to the proximity of these sites to 
their current location at the airport. For this reason, the GA/Corporate 
developments remain constant through the remaining four options. 
The airport support facilities have been consolidated in the general area 
surrounding the existing core of airport activity, namely the mid-point of the 
main air carrier runway and near the terminal and cargo facilities. Three 
sites have been identified for a new Air Traffic Control Tower (ATCT). The 
police and TSA functions have been provided with office sites on airport 
property and a site for the new fuel farm has been identified just north of the 
future north parallel runway. 
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5.2 Option 2 
Master plan development Option 2 provides additional and expanded 
facilities for all airport functions as shown in Exhibit 5-12. Similar to Option 
1, the general area for future terminal growth beyond the planning horizon is 
located east of the existing terminal core. This area would also include the 
terminal processor, landside functions and is consistent with the “the jump” 
land use scenario. 
The cargo facilities would be expanded to the east of the current cargo 
complex, leaving the parcel north of Airport Drive open for other 
development. The GA/Corporate developments depicted in this option are 
consistent among all options. The airport support facilities have been 
consolidated within the parcel just north of Airport Drive near the core of 
existing airport activity, which includes the terminal, cargo facilities and at 
the mid-point of the main air carrier runway. The fuel farm is adjacent to the 
consolidated airport support facility site.  Three sites have been identified for 
a new ATCT for the airport. The preferred location of the ATCT will depend 
on input from the FAA in conjunction with the primary airfield operating 
configuration and existing and forecasted activity levels at the time the 
tower is implemented. 
5.3 Option 3 
Similar to the previous options, development Option 3 provides additional 
and expanded areas for all airport functions. The general area for future 
terminal growth extends east from the current terminal and connects to an 
additional or replacement terminal processor east of the existing terminal 
core. Space is provided for landside functions adjacent to the proposed 
terminal processor. This option is consistent with the “the slide” land use 
scenario as shown in Exhibit 5-13. 
This option provides a short and long term alternative for cargo. In the short 
term, or interim, cargo development would be expanded east adjacent to 
the existing cargo facility. Relocating cargo farther east, north of the 
Runway 29R threshold would accommodate long term growth. The 
relocation of cargo would allow the necessary space for terminal expansion. 
The GA/Corporate developments are consistent with the previous two 
options. The airport support facilities have been consolidated within the 
parcel just north of Airport Drive near the core of existing airport activity. 
The fuel farm is proposed adjacent to the consolidated airport support 
facility site between both the existing and proposed terminal processors. 
Two sites have been identified for a new ATCT for the airport. The preferred 
location will depend on input from the FAA in conjunction with the primary 
and forecasted airfield operations at the time the tower is implemented. 
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5.4 Option 4  
Master plan development Option 4 is consistent with the “the slide” land use 
scenario and also provides additional and expanded areas for all airport 
functions. The general area for future terminal growth extends east from the 
current terminal and connects to an additional terminal processor east of the 
existing terminal core. Space is provided for landside functions adjacent to 
the proposed terminal processor as shown in Exhibit 5-14. 
This option also provides a short and long-term alternative for cargo.  In the 
short term, or interim, cargo development would be expanded east adjacent 
to the existing cargo facility. Relocating cargo farther east, north of the 
Runway 29R threshold would accommodate long term growth. The 
relocation of cargo would allow the necessary space for terminal expansion. 
The GA/Corporate developments are consistent with the previous options. 
The airport support facilities have been consolidated within proximity of one 
another just north of Airport Drive near the core of existing airport activity. 
Similar to the previous two options, the fuel farm is proposed adjacent to the 
consolidated airport support facility site between both the existing and 
proposed terminal processors. Two sites have been identified for a new 
ATCT for the airport. The preferred location will depend on input from the 
FAA in conjunction with the primary and forecasted airfield operations at the 
time the tower is implemented. 
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5.5 Option 5  
As shown in Exhibit 5-15, option 5 can accommodate both “the jump” and 
“the slide” options for the terminal and processor(s). All airport functions 
have been considered and space has been allowed for both land use 
scenarios. Like Options 3 and 4, multiple locations have been considered 
for cargo development. In the short-term, the existing area can be expanded 
for both scenarios. Cargo can remain in the same location for “the jump” 
scenario and would need to be relocated in “the slide” scenario due to 
terminal expansion.  This space remains available to allow relocation at any 
time within or beyond the planning horizon. The GA/Corporate 
developments are consistent with the previous options. The airport support 
facilities have been consolidated within proximity of one another just north 
of Airport Drive near the core of existing airport activity. These facilities have 
been located in areas that are compatible with both land use scenarios.  
The fuel farm is proposed north of future Runway 12-30 along Los Reales 
Road. Three sites have been identified for a new ATCT for the airport. The 
preferred location will depend on the land use scenario chosen, input from 
the FAA and the primary and forecasted airfield operations at the time the 
tower is implemented. 
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6. Landside Facilities 
The surface access system is a vital element in the success of an airport facility.  
The roadway network must provide easy access from the regional roadway 
network to the terminal and other airport facilities. The internal roadway system 
should provide access to various locations within the airport boundary without 
requiring reliance on the public roadway system, if possible.   
The development of surface access concepts for TIA was created to 
accommodate the requirements identified in Chapter 4, the Facility Requirements 
analysis. These elements include the terminal roadway (including curbfront), auto 
parking, rental car facilities, and the regional roadway systems immediately 
surrounding the airport. 
6.1 Terminal Roadway 
The facility requirements analysis indicated that no improvements to the 
terminal roadway system (entrance road, arrival level curbfront, and 
departure level curbfront) were needed to accommodate future levels of 
passenger demand. This is due to the fact that the origination and 
destination passenger activity is not forecast to increase to a level requiring 
roadway improvements within the planning horizon. 
6.2 Regional Roadway System 
Ensuring continued smooth access to Tucson International Airport by the 
Tucson community is a priority to the Tucson Airport Authority both for the 
convenience of passengers as well as the efficient movement of goods on 
air cargo.  Convenient access to TIA within the region promotes the health 
of the airport by encouraging travelers to use TIA rather than drive to PHX 
for air service.    
Transportation planning for the Tucson Region is coordinated through the 
Pima Association of Governments (PAG) in cooperation with its member 
jurisdictions.  TAA is represented on key PAG transportation committees 
including the Transportation Planning Committee and the Transportation 
Improvement Program Subcommittee.  The PAG Regional Transportation 
Plan (RTP) addresses current and future transportation and funding needs 
within the region over a twenty-five year planning horizon.  Last updated in 
2001, and amended in 2004, the RTP is currently undergoing an update.   
Other studies currently underway affecting key regional access routes to 
TIA include the Southeast Area Arterial Study, addressing the need for 
transportation corridors south of Valencia between I-19 and I-83, and the I-
10 East Corridor Study, examining requirements for I-10 from the I-19 
interchange east to the Pima County Line.   
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6.2.1  Access from the Northwest 
The primary access route to TIA from the northwest is on Interstate 10 east 
to the south Kino Parkway, exiting on east Benson Highway and south on 
Tucson Boulevard.  Existing traffic congestion on I-10 is characterized by 
the 2001-2025 RTP as “heavy” from Ruthrauff Rd. to Prince Rd. and 
“severe” from Prince Road to I-19.  Widening of I-10 from six to eight lanes 
between Prince Rd and 29th Street is currently programmed for 2006 and 
widening from six to eight lanes between Ruthrauff Rd. and Prince Rd is 
expected in 2009.  In addition a reconstruction of the I-10/I-19 interchange 
is currently underway.  Given the high volume of passengers utilizing I-10 to 
reach TIA and the greater tendency of northwest side residents to gravitate 
toward PHX as access to TIA becomes more difficult, improvements to 
these segments of I-10 are considered of highest priority to TAA.   
The connection from I-10 to the terminal area follows Kino Parkway south to 
Benson Highway, East on Benson Highway and south on Tucson 
Boulevard.   Currently, this connection is characterized with low to moderate 
congestion, however, future projections show the potential for heavy and 
severe congestion on portions of the route.  Capacity improvements, 
potentially including a continuous flow intersection and widening, should be 
considered on this route.  
An alternate route to TIA from the northwest is to exit from I-10 on I-19 
South, then east on Valencia to Tucson Boulevard.  The segment of I-19 
between the I-10/I-19 interchange and Valencia is currently characterized 
with heavy congestion levels.   A widening of this segment of I-19 from four 
to six lanes is recommended.  This project is currently programmed for 
2007.   
6.2.2 Access from the Central City and Northeast  
Campbell Ave. / Kino Parkway and Alvernon Way/Palo Verde Blvd. form the 
primary access route from central Tucson.  From the northeast, access is 
via major north-south arterials (Swan, Craycroft, Wilmot to Golf Links 
/Alvernon and Kolb Rd.) south to Valencia then west to Tucson Blvd.    
The primary congestion concern on this route is Valencia Road.  
Congestion levels on Valencia Rd are currently characterized as moderate, 
however, heavy congestion currently occurs in peak hrs.  Future projections 
which assume significant population growth in the southeast and southwest, 
indicate severe congestion by the end of the planning period. Valencia is 
currently constructed at six lanes between I-19 and Alvernon.  Six lanes is 
considered build out conditions for urban arterials in Tucson.  Capacity 
improvements will be required, nonetheless, to prevent severe future traffic 
conditions.  Given the regional significance of Valencia Road, linking the 
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east and west extremes of Tucson, it is recommended that Valencia Rd. be 
identified as a limited access parkway between I-19 and I-10 in the Regional 
Transportation Plan.  Limited access points and intersection improvements 
such as continuous flow interchanges would improve the capacity of the 
roadway without necessitating widening.   
6.2.3 Access from the Southeast 
Valencia Road provides direct access to TIA from the growing area along 
the Houghton Road corridor.   Current traffic congestion is characterized as 
moderate but increases to heavy during peak hours between Kolb Rd and 
Alvernon Way.  Projected congestion levels increase to severe by the end 
of the planning period.  In addition to the Valencia capacity improvements 
indicated in the previous section, widening of Valencia to six lanes is 
recommended between Alvernon Way and Houghton Road. 
A second option from the southeast is I-10 west to westbound Valencia 
Road.  Currently, I-10, east of its intersection with Valencia, is characterized 
with low to moderate congestion.  With projected population growth in the 
southeast, future projections indicate heavy to severe congestion on by 
2025.  Widening of I-10 from 4 to 6 lanes from Kino Parkway to Houghton is 
recommended within the planning horizon.   
Beyond the Planning Horizon, relocation of Alvernon Way and a portion of 
Swan Rd. will be required to accommodate the planned far parallel runway.  
Options for the relocation of Alvernon include a tunnel under the runway 
and/or extension southeast to a connection with Swan Road.    
6.2.4 Access from the Southwest  
Primary access to TIA from the South and West is via I-19 north to 
eastbound Valencia Road.  Currently low congestion levels are identified on 
this segment of I-19.  With anticipated population growth to the South, 
however, congestion is projected to become heavy to severe by the end of 
the planning period.  The Draft ADOT Long Range Transportation Plan 
identifies this segment for widening to four lanes in each direction within its 
twenty year planning horizon. 
For passengers located closer to TIA, an additional route from the south is 
Business Route 19/Tucson Nogales Highway north to eastbound Valencia 
Rd. to Tucson Blvd, then south to the airport entrance.   Business Route 
19/Tucson Nogales Highway between Old Vail Connection Road and 
Valencia currently experiences heavy congestion during peak hours due to 
its service to Raytheon Missile Systems.  Congestion is projected to 
increase to heavy to severe levels in the planning horizon.  Widening this 
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segment of B-19 / Tucson Nogales Highway to 6 lanes is recommended by 
TAA.    
Construction of Old Vail Connection Road, currently an unimproved dirt 
road, to connect with Swan would provide a bypass for eastbound traffic on 
this route and would relieve traffic on both Hughes Access Road and 
Valencia.   
6.2.5 Freight Access 
Access to current and planned air cargo facilities at TIA is provided via 
Country Club Rd.  The TIA Support Site Improvements plan completed in 
2002, indicated that widening of Country Club to 4 lanes between Valencia 
and Los Reales is required to accommodate existing traffic volumes. 
Currently freight access from the south is provided on I-19.  Freight traveling 
to TIA would exit on Valencia and travel east to Country Club.  Freight 
traveling through Tucson would continue east or west on I-10.  The 
Sahuarita Corridor, a bypass route of the Tucson metropolitan area 
connecting I-19 and I-10, has been included in PAG Regional 
Transportation Plans the since 1986.  The bypass would ease congestion 
by removing eastbound traffic I-19 and I-10 east of the I-19 interchange.  It 
would also provide a more direct connection to future freight areas at TIA.  
While encroachment of land development on the adopted alignment for the 
Sahuarita Corridor has prompted an initiative to evaluate alternative 
alignments, the Sahuarita Corridor remains a regional priority.  An extension 
of Swan Rd. to the Sahuarita Corridor will be required for future freight and 
passenger access to TIA from the Sahuarita Corridor.    
6.2.6 Priority Roadway Projects 
The primary concern of TAA is that passengers and freight can continue to 
access TIA as efficiently as possible.  The primary impediment to access to 
TIA is congestion on cross town routes.  Ensuring efficient cross town 
access to TIA will require capacity enhancement on I-10, and I-19 as well as 
improvements to key arterials serving TIA.  In addition, as the community 
grows, new connections, such as the extension of Swan Rd. and Old Vail 
Connection Rd., will be required to connect developing areas to TIA.   
Exhibit 5-16 depicts regional roadway projects that are priority projects for 
TAA. 
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TAA recommends continued support for the projects listed in Table 5-1 and 
those depicted on Exhibit 5-17, both projects that are currently 
programmed as well as those currently identified in the adopted 2025 
Regional Transportation Plan.  TAA recommends that those identified 
projects which are not included in the adopted 2025 Regional 
Transportation Plan be included in the 2030 Regional Transportation Plan 
now in progress.   
6.3 Auto Parking 
Auto parking development concepts can be broken into two main 
categories, short term and long term parking. Currently TIA has a short and 
long term parking lot adjacent to the terminal building and a remote lot for 
long term parking, referred to as the Park N Save lot, that is served by a 
shuttle bus. These two parking facilities together provide enough parking 
spaces to serve the demand anticipated through 2023, however there is 
more demand for parking at the terminal area than there are spaces 
available and more spaces in the Park N Save lot than passenger demend 
for spaces in this area. In an effort to maximize TIA revenue generating 
capabilities, it is recommended that additional parking development be 
undertaken in the terminal area with the remote lot to stay open to 
accommodate overflow parking demand during busy times.   
Each of the Master Plan development options depicts a parking structure 
within the surface lot adjacent to the terminal building. The size of this 
parking structure could be sized to accommodate the ultimate build out of 
the Terminal Complex, or 7.0 MAP which would require approximately 740 
short-term parking spaces and approximately 1,900 long-term parking 
spaces. The long-term parking spaces could be provided in both the 
structure and in the adjacent surface lots. See Appendix C for the Terminal 
Capacity Study.  
The Park N Save lot currently has approximately 5,650 parking spaces, 
served by a shuttle service to and from the terminal building. When the 
airport’s passenger level reaches 7.0 MAP, which is beyond the 20-year 
planning horizon, the required number of spaces in the lot would be 
approximately 2,800 spaces. Some of the existing spaces would be 
displaced by proposed facilities in the south east corner of the Park N Save 
lot, however those spaces could be replaced with a more complete build out 
of the lot along Corona Road and Country Club Road, as depicted in Option 
5. 
Landrum & Brown  Concept Development and Evaluation 
December 2004  Chapter 5 - Page 37
T
a
b
le
 5
-1
P
ri
o
ri
ty
 R
o
a
d
w
a
y
 P
ro
je
c
ts
P
ri
o
ri
ty
 R
o
a
d
w
a
y
 P
ro
je
c
ts
F
ir
s
t 
P
ri
o
ri
ty
P
ro
g
ra
m
m
e
d
In
 2
0
2
5
 R
T
P
R
e
c
o
m
m
e
n
d
e
d
 f
o
r 
p
e
n
d
in
g
 2
0
3
0
 R
T
P
S
p
o
n
s
o
r 
A
g
e
n
c
y
I-
1
0
 P
ri
n
c
e
 t
o
 2
9
th
 S
tr
e
e
t 
(w
id
e
n
 t
o
 8
 l
a
n
e
s
)
*
2
0
0
6
Y
Y
A
D
O
T
I-
1
0
 R
u
th
ra
u
ff
 t
o
 P
ri
n
c
e
 (
w
id
e
n
 t
o
 8
 l
a
n
e
s
)
*
2
0
0
9
Y
Y
A
D
O
T
I-
1
0
 /
 I
-1
9
 i
n
te
rc
h
a
n
g
e
 (
u
n
d
e
rw
a
y
)
*
u
n
d
e
rw
a
y
Y
(u
n
d
e
rw
a
y
)
A
D
O
T
V
a
le
n
c
ia
 R
d
: 
 I
-1
9
 t
o
 C
a
m
p
b
e
ll 
(c
a
p
a
c
it
y
 i
m
p
ro
v
e
m
e
n
t)
*
N
N
Y
C
O
T
V
a
le
n
c
ia
 R
d
: 
 C
a
m
p
b
e
ll 
to
 A
lv
e
rn
o
n
 (
c
a
p
a
c
it
y
 i
m
p
ro
v
e
m
e
n
t)
*
N
N
Y
C
O
T
V
a
le
n
c
ia
 R
d
: 
 A
lv
e
rn
o
n
 t
o
 H
o
u
g
h
to
n
 (
w
id
e
n
 t
o
 6
 l
a
n
e
s
)
N
N
Y
P
C
O
ld
 V
a
il 
C
o
n
n
e
c
ti
o
n
 :
  
N
o
g
a
le
s
 H
w
y
 t
o
 S
w
a
n
 (
n
e
w
 2
 l
a
n
e
 r
o
a
d
)
*
N
N
Y
P
C
C
o
u
n
tr
y
 C
lu
b
 :
  
V
a
le
n
c
ia
 t
o
 L
o
s
 R
e
a
le
s
 (
w
id
e
n
 t
o
 4
 l
a
n
e
s
)
N
N
Y
C
O
T
B
e
n
s
o
n
 H
ig
h
w
a
y
: 
 K
in
o
 t
o
 I
rv
in
g
to
n
, 
T
u
c
s
o
n
 B
lv
d
: 
 I
rv
in
g
to
n
 t
o
 V
a
le
n
c
ia
 
(c
a
p
a
c
it
y
 i
m
p
ro
v
e
m
e
n
t)
*
N
N
Y
A
D
O
T
/C
O
T
I-
1
9
: 
 V
a
le
n
c
ia
 t
o
 A
jo
 (
w
id
e
n
 t
o
 6
 l
a
n
e
s
)
*
2
0
0
7
Y
Y
A
D
O
T
N
o
g
a
le
s
 H
w
y
: 
 O
ld
 V
a
il 
C
o
n
n
e
c
ti
o
n
 R
o
a
d
 t
o
 V
a
le
n
c
ia
 (
w
id
e
n
 t
o
 6
 l
a
n
e
s
)
N
N
Y
P
C
I-
1
0
 :
  
K
in
o
 P
a
rk
w
a
y
 t
o
 H
o
u
g
h
to
n
 (
w
id
e
n
 t
o
 6
 l
a
n
e
s
)
*
N
Y
Y
A
D
O
T
S
a
h
u
a
ri
ta
 C
o
rr
id
o
r
N
Y
Y
A
D
O
T
S
w
a
n
 R
d
 R
e
a
lig
n
m
e
n
t
N
N
Y
P
C
S
w
a
n
 R
d
 e
x
te
n
s
io
n
 (
to
 S
a
h
u
a
ri
ta
 C
o
rr
id
o
r)
N
N
Y
P
C
S
p
o
n
s
o
r 
A
g
e
n
c
ie
s
:
A
D
O
T
 -
 A
ri
z
o
n
a
 D
e
p
a
rt
m
e
n
t 
o
f 
T
ra
n
s
p
o
rt
a
ti
o
n
C
O
T
 -
 C
it
y
 o
f 
T
u
c
s
o
n
P
C
 -
 P
im
a
 C
o
u
n
ty
S
o
u
rc
e
: 
T
u
c
s
o
n
 A
ir
p
o
rt
 A
u
th
o
ri
ty
, 
2
0
0
4
5-17Regional Priority Roadway Projects
EXHIBIT
T I AUCSON NTERNATIONAL IRPORT
Master Plan Update
 Tucson International Airport 
Master Plan Update Concept Development and Evaluation 
 
6.4 Rental Car Facilities 
The TIA consolidated rental car facility was opened in 2002 and is currently 
meeting the rental car needs for the Airport. It is projected that this facility 
will continue to meet the needs of the market in it’s existing location, and the 
parcel of land immediately east of the ready-return area is being reserved 
for future expansion of the facility, if necessary at some point in the future. 
Some of the tenants that use the facility currently store cars at off airport 
locations and have approached the authority about an airport site for 
storage and maintenance purposes. A parcel at the corner of Corona Road 
and Country Club Road has been identified for this purpose. This site would 
be outside the RPZ but lie within the airport’s extended clear zone. The 
proposed development would not include any structures, only a surface 
parking lot and would therefore not be in violation of the existing TIA Clear 
Zone Policy when the runway is constructed. See Appendix A for more 
information on the Clear Zone Policy. 
6.5 Light Rail Access 
To assure recommended development options do not preclude the potential 
for a regional light rail system, the Master Plan identified the existing 
roadway access corridor along Tucson Blvd and into the existing terminal 
complex as the preferred location for a connection to a city wide light rail 
system, if developed, to best serve the needs of the traveling public. An 
additional light rail line has been identified in the southern portion of the 
airfield between the existing rail line that runs along Nogales Highway and 
the Bombardier facilities on airport. In the event that Bombardier becomes a 
rail car manufacturer for the City of Phoenix light rail system, this link to the 
existing freight rail line would allow for efficient transport to Phoenix. 
6.6 Landside Facilities Evaluation 
The master plan goals were to provide adequate short term and long term 
parking at the terminal area and to accommodate the RTP projects that 
benefit the automobile traffic to and around the airport. These near term 
goals are met by each of the master plan options developed and discussed 
earlier in the chapter, Exhibit 5-11 through 5-15.  Each option includes a 
parking structure in the main terminal area. This parking structure will 
provide the type of parking in the right location based on passenger demand 
patterns and will therefore provide TAA the best revenue generating 
capability. The master plan options each provide the corridors necessary to 
accommodate the regional roadway projects that will benefit the region and 
the airport. 
The longer term landside projects that are highlighted in green dashed lines 
in Exhibit 5-11 through 5-15 are not intended to be the final alignment for a 
Landrum & Brown  Concept Development and Evaluation 
December 2004  Chapter 5 - Page 40
 Tucson International Airport 
Master Plan Update Concept Development and Evaluation 
 
future airport entrance road, parking facilities or light rail spur. Rather, these 
elements of the master plan are placeholders until airport traffic patterns 
warrant additional capacity and further, more extensive engineering studies 
are completed. These place holders help to ensure the space is available 
when these landside functions are required over time. 
7. Cargo Facilities 
The existing cargo facilities are operating at near capacity today.  Based on the 
forecast projections for future cargo tonnage at TIA, a shortfall in cargo building 
sort space is predicted by PDL 2 and increasing in each of the following PDLs.  
The industry standard methodology for determining cargo facility requirements is 
based on the ratio of cargo tonnage that is processed per unit of building space 
available. At airports where land constraints force the implementation of costly 
mechanical sorting systems and other efficiency measures, cargo operators can 
double or triple the tonnage moved through existing building space. TIA has the 
opportunity to expand its cargo facilities without forcing existing and future 
tenants to make these types of infrastructure investments. The five development 
options include sites for cargo building expansion. 
7.1  Air Cargo Facilities 
Each of the airport development options considered a location for near and 
longer-term cargo building expansion to serve the Tucson air cargo market. 
Options 1 and 2 expanded the cargo facilities in the area adjacent to the 
existing cargo area, Option 1 depicts expansion to the north and Option 2 to 
the east. Development options 3 and 4 look at expanding the cargo facilities 
adjacent to the ground run-up apron and the proposed aircraft maintenance 
development. In these options, interim cargo facilities would be needed to 
support the existing cargo complex, but the long-term cargo development 
under these options would take place near the end of runway 11L/29R. 
Option 5 depicts interim cargo expansion immediately east of the existing 
cargo complex with replacement cargo off to the east end of the runway 
11L/29R. This option considers the need to expand the existing facilities in 
the near term and provides a long-term cargo solution when a new terminal 
complex is needed at TIA.   
7.2 Cargo Truck Staging Area 
To address congestion of trucks remaining idle in and around the existing 
cargo complex, a cargo truck staging area has been included in the plan. 
This staging area would consist of a paved parking surface designated for 
large trucks and other cargo support vehicles. In each option, an area was 
identified based on it’s proximity to the existing cargo complex. The best 
location for the cargo truck staging area will depend on the preferred cargo 
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development option and the other land use options in the area immediately 
surrounding the existing cargo complex.   
7.3 Ground Cargo 
The City of Tucson’s proximity to the Mexican border and the land available 
for development at TIA could make Tucson, and the area immediately 
surrounding the airport, an ideal location for a cross boarder cargo 
processing facility. This development, referred to as Puerto Nuevo, could 
serve as a ground or truck cargo processing point from which cargo could 
be transferred to trucks bound to other parts of the US or transferred to air 
cargo for more immediate transfer to it’s final destination.  
To provide space for this potential cargo hub operation, a parcel on airport 
property from Swan Road to Craycroft Road has been identified. While 
there are no immediate site plans for this cargo development, the space 
identified should be adequate for this type of activity.  Options 1 through 5 
within this chapter depict the preferred site for this ground cargo 
development.  This site was selected in a previous TAA study for the 
following reasons: 
?? Flexibility and area for expansion ?? Superior road and highway access ?? Reasonable access to airport property and airport facilities ?? Least potential impact to primary and secondary airport operations ?? Nominal environmental impact 
 
 
7.4 Cargo Facilities Evaluation 
Each of the air cargo developments in Options 1 – 5 provide sufficient 
expansion room and additional facilities to serve the cargo market. The 
expanded and new cargo facilities depicted in Option 5 are, however, the 
preferred location for growth. The extension of the Federal Express building 
to the north and the new cargo building and apron, essentially a mirror 
image of the existing cargo facilities, have been determined to be the most 
efficient layout due to the possibility for incremental growth and the 
consolidation of these functions in the current cargo area. The preferred 
location for the Cargo Truck Staging Area is depicted in Option 5 or Exhibit 
5-15. This location provides the most flexibility for access to the staging 
area from both the existing cargo area to the west and the proposed cargo 
development immediately south.  All of the development options provide 
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space for the proposed Puerto Nuevo ground cargo facility north east of the 
long term parallel runway between Swan and Craycroft Roads.  
8. General Aviation/Corporate Facilities 
The general aviation facilities at TIA were analyzed in an airport sponsored GA 
Strategic Plan in 1998. The findings of that study were separately corroborated in 
the facility requirements analysis for this Master Plan Update (See Chapter 4) 
and result in the need for additional aircraft hangar facilities.   
8.1 Hangar Facilities 
The GA development on Valencia Road just west of Plumer Avenue was a 
recommendation from the Airport’s GA Strategic Plan. Since that time, TAA 
has pursued detailed planning and design for these facilities and 
construction of this site has commenced.  This development is referred to as 
GA Area A or the Hudgins site.   
An area has been identified on the northwest corner of Elivra Road and 
Plumer Avenue for additional GA development. This site is currently 
occupied by the airport’s airfield maintenance buildings. Once these 
buildings and the maintenance functions are relocated and consolidated 
(another master plan project) this area will be available for new GA facilities. 
This is an ideal site for GA development. The site provides good access to 
and from the airport’s airside and landside infrastructure and is located in 
the airport’s primary general aviation complex, providing aircraft owners 
easy access to fueling and other resources provided by the tenants in the 
immediate area. Both the hangar development project and the new 
proposed GA site are shown in Exhibits 5-11 through 5-15. 
8.2 Border Patrol and other Aviation/Industrial Facilities 
The border patrol, a function that will soon be integrated with U.S. Customs 
and INS, currently has facilities on the northern side of the airfield, north of 
the end of Runway 11L. The airport has been approached with the request 
for additional space and has identified a site on the south side of the airfield, 
adjacent to Taxiway C and Taxiway A11 as an available option. Locating 
this function on the south side of the airport would eliminate operational 
impacts on the airport’s traffic pattern as most border patrol missions head 
south and would provide additional space for this functions growing needs. 
In the event that the border patrol does not select this site, it could be 
available for other aviation and industrial uses, as indicated in Exhibits 5-11 
through 5-15. 
Also depicted in these exhibits is a proposed development at the north end 
of Runway 29R. These facilities have been preliminarily identified as Aircraft 
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Maintenance facilities are discussed in the support facilities section, 
however, should another aviation related industrial use request new space 
for facilities at the airport, this site would be an option to consider. 
9. Support Facilities 
9.1 Air Traffic Control Tower 
The existing Air Traffic Control Tower (ATCT) is located at the end of 
Plumer Avenue, just west of the terminal complex. Four potential sites for a 
future ATCT have been identified within the master plan to accommodate 
the controllers’ needs for upgraded facilities and improved controller sight 
for arrivals on Runways 29L and 29R. Exhibit 5-11 depicts the first three 
sites and Exhibit 5-15 depicts the fourth site, in addition to two of the original 
three sites. 
The future ATCT sites need to be evaluated according to FAA mandatory 
and non-mandatory criteria. FAA mandatory criteria, as described in FAA 
Order 6480.4, “Air Traffic Control Tower Siting Criteria,” are as follows: 
?? Maximum visibility of airborne traffic patterns must be available. A 
clear, unobstructed, and direct view of the approach to the end of 
the primary instrument runway and all other active runways and 
landings areas should be available. ?? Complete visibility must be available to all airport surface area 
utilized for movement of aircraft, which are under the control of the 
ATCT. This includes all aircraft aprons, taxiways, and runways. ?? The ATCT site must provide sufficient area to accommodate the 
initial building of any planned future extensions, personnel and 
facility vehicle parking, fuel storage tanks, exterior transformers, 
etc., as dictated by location requirements. ?? Federal Aviation Regulations, Part 77, Objects Affecting Navigable 
Airspace, including all amendments, must be complied with unless 
deviations are absolutely necessary to meet the other requirements 
given above. ?? The ATCT must not be sited where it will derogate the performance 
of existing or planned electronic facilities. ?? An adequate eye-level elevation should be provided so the 
controllers have an unobstructed line of sight to all runways, 
taxiways and other movement areas on the airfield.   
The proposed airfield and terminal developments associated with the 
master plan update will not introduce line of sight constraints for the existing 
ATCT. For the purposes of this master plan update, four sites have been 
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identified that will support the current airfield operations and support longer 
term airfield expansion. When the FAA commissions a new tower, each of 
these sites should be further studied and evaluated. 
9.2  Fuel Storage 
The existing fuel storage area at TIA does not provide sufficient storage 
capacity and all fuel is transported via truck from the refinery to the airport. 
A new site is needed for a replacement fuel farm that would be fed via 
pipeline from a local refinery. The pipeline would serve the proposed TIA 
fuel farm and continue on to serve the AANG fueling needs. Depending on 
the site selected, fuel truckload racks may be required to minimize the 
distance aircraft fueling trucks would need to travel between the fuel farm 
and parking aircraft in areas that are not served by the airport’s hydrant 
system, the existing cargo ramp for example.   
Throughout the alternatives process, many locations for a new fuel farm 
were considered. The first site is north of the future north parallel runway, 
and the airport’s preferred site going into the master plan process. In the 
interest of reducing the airport’s costs associated with installation and 
maintenance of the pipeline from the fuel farm to the hydrant system and to 
eliminate the need for a fuel truckload rack, two other sites were 
considered. Options 2 - 4, Exhibits 5-12 to 5-14, show the fuel farm in the 
southern corner of the existing Park N Save lot, adjacent to the Airport 
Wash and proximate to the existing terminal complex and the hydrant 
system. Option 5 once again considered sitting the fuel farm north of the 
future north parallel runway. 
The alternate site selected in Options 2, 3 and 4 eliminates the need for 
truck fuel load racks and may further reduce the airports installation costs 
by shortening the airports pipeline from the fuel farm to the hydrant system. 
While these are clearly advantages to the site, there are other factors to 
consider for the location of a fuel farm including security. The northern site 
is farther from the airports primary public entrance road and at the 
completion of the airport’s land acquisition program, it will be surrounded by 
undeveloped, airport-owned land.  In addition, this site is not situated along 
the airport wash and could therefore not provide the potential for fuel 
contamination of the waterway. For these reasons, the preferred site for the 
new fuel farm is immediately north of the location reserved for the future 
north parallel runway. 
Once the new fuel farm facility is complete and running, existing Fuel Farms 
A and B will be demolished.  The demolition of these facilities will open this 
area up for future terminal or general aviation development. 
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9.3 Flight Kitchen 
In response to the downturn in the aviation market, many air carriers have 
reduced or eliminated meal service on domestic routes. The facility 
requirements analysis determined that the existing flight kitchen at TIA is 
sufficient to serve the current demand for these services at the airport.  
Should the airlines decide to reinstate meal service on domestic flights, 
additional flight kitchen facilities may be required at the airport.  Expansion 
to the existing flight kitchen would allow for the flight kitchen functions at the 
airport to be consolidated close to the existing terminal area. 
9.4 Aircraft Maintenance 
There are a number of aircraft maintenance facilities at TIA, all of which are 
operated by airport tenants. In the past, TAA has received requests from 
potential new tenants looking for space and facilities to serve demand for 
aircraft maintenance at the airport. These facilities will require direct airside 
access from the existing airfield infrastructure so that new airfield facilities 
would not be required to provide these facilities. The area immediately east 
of the ground run-up apron has been identified for new aircraft maintenance 
and other aviation/industrial developments. This area can be served from 
the existing Taxiway A and from the proposed taxiway parallel to Taxiway A. 
It would include landside access from Alvernon Way and would provide 
employee parking areas, building space and aircraft apron area, see Exhibit 
5-11 through 5-15. 
9.5 Airfield Maintenance 
The Airfield Maintenance area at TIA occupies a 4-acre parcel near the GA 
facilities northwest of the terminal area. The facility requirements study 
determined that the airfield maintenance function requires approximately 7-
acres of space to adequately serve the airport through the end of the 
planning horizon. Due to the GA developments immediately surrounding the 
current maintenance facilities, an expansion of the existing site is not 
possible. Option 1, depicted in Exhibit 5-11, includes two proposed sites for 
the airfield maintenance facility. The first proposal for development within 
this planning horizon would be located in the southeastern corner of the 
existing Park-N-Save lot, with future expansion beyond the planning horizon 
depicted with dashed lines adjacent to the proposed fuel farm, north of the 
proposed north parallel runway. The airfield maintenance facility was then 
moved to the land immediately north of the existing cargo complex for 
Options 2, 3 and 5, Exhibits 5-12, 5-13 and 5-15, this site was identified due 
to it’s proximity to the existing terminal complex, cargo area and airfield 
facilities. Development Options 3 and 4 identify two additional sites, the first 
is the parcel immediately east of the RAC facility and the second, depicted 
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in Exhibit 5-14 would be adjacent to the fuel farm, also located in the Park-
N-Save lot for Option 4.   
Each of the sites identified provide the land necessary for a 7-acre 
development and provide space for a future expansion of the maintenance 
area when required. The current maintenance facility stores supplies for the 
terminal complex and the future facility is intended to provide the same 
function. The travel distance from the first site to the terminal area has been 
determined to be inefficient in terms of employee and travel time 
requirements to reach the north site from the terminal complex. The second 
site would remain to be in the center of the major airfield and terminal 
facilities, both existing and those anticipated in the immediate and long-term 
future. Therefore, the site depicted in Option 5 was selected as the 
preferred location due to its proximity to the existing and proposed airfield 
and terminal facilities.   
9.6 ARFF and Safety Facilities 
The ARFF facilities at TIA meet the response time requirements for the 
existing runway system and are expected to meet the requirements with the 
relocation of Runway 11R/29L approximately 450 feet south of the runway’s 
current centerline. There have been discussions within the FAA that the 
response time requirements will change, from 3-minutes to the center of the 
runway to 3-minutes to the ends of each runway. If this change goes into 
effect, an additional ARFF facility will likely be required to reach the 
endpoints of Runway 3/21 within the 3-minute window. The location for an 
additional ARFF facility at the airport will likely be on the western side of the 
airport to serve Runway 3/21, site options to consider include the area 
immediately west of the terminal envelope near the existing ATCT and the 
west ramp area near Nogales Highway.   
9.7 Security/Police Facilities 
The police and communications/dispatch center offices at TIA are scattered 
throughout the existing terminal building. Consolidation of these facilities 
would provide greater efficiency for the department and would reduce the 
overall space required for this function. Development of a stand-alone 
facility for both departments would also provide additional space within the 
terminal building that could be leased to airlines and other tenants to 
generate revenue for TAA. A number of locations were considered for the 
facility, a site between the RAC and Cargo complex, shown in Exhibits 5-11 
through 5-13, and sites near the TAA offices, Exhibits 5-14 and 5-15, on 
either side of the airport wash at Plumer Avenue, Exhibit 5-15. The 
preferred option is the location just off Plumer Avenue because it provides 
good access to both the airside and landside facilities at TIA. 
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The Transportation Security Administration (TSA) functions are currently 
located in the terminal building, in space that might otherwise be leased to 
airlines and other airport tenants. As the TSA space requirements are 
relatively new and continue to grow, the best option for these functions may 
be to consolidate the facilities outside of the main terminal area while at the 
same time providing a small break room within the terminal for the 
employees use during their shifts. This would provide the potential for 
additional TAA revenue due to an increase in tenant leases and would 
provide the TSA with a consolidated, secure location for their infrastructure 
and planning needs. One option for this relocation would be to consolidate 
the TSA and Police functions in one of the sites described in the previous 
section. The other option would be for a stand-alone building in the 
immediate terminal complex area, this option is seen as the preferred option 
for this function, and is depicted in Exhibits 5-11 through 5-15. 
10. Preferred Alternative 
The analysis of the options and concepts to meet the 20 year development 
needs for various components of the airport resulted in an overall 20 year 
development plan for the airport.  This development plan is a combination of 
many of the options that were developed to meet the airports short and long term 
needs, including the need to preserve flexibility as the aviation industry continues 
to evolve.   
Throughout this chapter, each of the functional areas have been discussed in the 
context of the proposed development needed to meet the needs of the airport 
going forward.  Each discussion of these functional areas includes the selection 
of the preferred concept.  Table 5-2 lists the functional areas of the airport and 
the development options, 1 through 5, and notes each option that contains the 
preferred concept for each functional area.   
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Table 5-2     
Development Options – Preferred Alternative 
 Preferred Development Plan Option 1 Option 2 Option 3 Option 4 Option 5   
 Land Use     x   
 Airfield x x x x x 
 Terminal x x x x x 
 Landside Facilities x x x x x 
 Cargo Facilities     x   
 General Aviation and Industrial x x x x x 
 Support Facilities        
  ATCT     x   
  Fuel Storage x    x   
  Flight Kitchen 
1/
 x x x x x 
  Aircraft Maintenance x x x x x 
  Airfield Maintenance  x x  x   
  ARFF and Safety Facilities 
1/
 x x x x x 
   Security/Police Facilities         x   
 Total 8 8 8 7 13 
                 
1/   
  
The current activity and airport regulations do not warrant new facilities for these functions.  However, additional sites have 
been recommended within the text, if necessary, and the development options are compatible with the sites identified.   
          
  
  
  
  
  
  
  
  
Development Option 5 is a combination of the preferred sites for each of the 
airport functions analyzed within the Master Plan Update, and has the 
largest number of preferred concepts for each of the airports functional 
areas.  Development Option 5 is the Master Plan Update recommendation 
for the preferred alternative for future airport development. 
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PREFERRED ALTERNATIVE 
The land use strategies and development options explained and evaluated in the 
previous chapter led to the collaborative selection of Option 5 as the preferred 
20-year development plan for the Airport.  This plan was selected for long-term 
flexibility and for near-term efficiency.  Exhibit 6-1A depicts the preferred 
alternative for growth at TIA.  Exhibit 6-1B depicts the preferred land use plan at 
TIA; this exhibit reflects the preferred future development plan (Exhibit 6-1A). 
1. Preferred Alternative 
The preferred alternative for TIA reflects sound planning for those facilities 
needed in the next 20-years, while allowing maximum flexibility for post-planning 
period (i.e. beyond the 20-year planning period) terminal development needs.  
The conceptual location for post-planning period development, whether it is a 
new mid-field development or an extension of the existing facilities, can often 
negatively influence the planned location of facilities needed within the 20-year 
planning horizon.  However, not only does the preferred alternative successfully 
meet and effectively locate the current 20-year facility needs for TIA, but it also 
delays the need for a decision on the location for post-planning period terminal 
development until after additional passenger processing capabilities are required.  
1.1 Airfield Facilities 
The airfield system defined in Exhibit 6-1A meets airfield capacity 
requirements for the planning period and is structured to correct existing 
operational deficiencies by relocating Runway 11R-29L 450 feet south of its 
current alignment and upgrading to a Airport Reference Code (ARC) D-V 
runway.  The proposed airfield system will improve safety by providing a 
parallel taxiway between Runway 11L and 11R; this will minimize the 
opportunity for runway incursions.  The preferred alternative will also 
provide for both near- and long-term collateral development of the terminal 
and airfield support facilities by providing sufficient land area needed for 
near-term facility projects and by preserving the space needed for the long-
term development of a widely spaced parallel runway. 
1.2 Terminal Facilities 
The overall goal for the terminal development within the master plan update 
is to provide 23 aircraft gates with jet bridges by PDL 4, and provide the 
opportunity for growth to 29 aircraft gates, which is the ultimate capacity of 
the terminal building.  The ultimate capacity of the existing terminal, 
roadway, and parking facilities at TIA were analyzed in a separate study.  It 
was determined that there is sufficient space and flexibility in the existing 
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terminal area to efficiently meet the demand through and beyond the 
planning period.  Future terminal expansion options should consider the re-
use of concourses, including double stacking, and gate expansion to the 
east. 
1.3  Landside Facilities 
The landside projects associated with the preferred alternative, Exhibit 6-
1A, include a new parking structure that, when completed, will provide for 
both  short-term and long-term parking  The proposed parking structure will 
be designed based on passenger demand patterns and therefore, will 
provide for the correct type of parking, in the right location, at the right time; 
this will provide TAA the best revenue generating capability.  
The 20-year development plan provides utility corridors necessary to 
accommodate the Regional Transportation Plan projects that will benefit the 
region and the Airport.  The longer term landside projects that are 
highlighted in green dashed lines on Exhibit 6-1A are not intended to be the 
final alignment for a future Airport entrance road, parking facilities, or light 
rail spur.  Rather, these elements of the master plan are “place holders” 
until Airport traffic patterns warrant additional capacity and further, more 
extensive, engineering studies are completed. These place holders help to 
ensure that space is available when these landside functions are needed in 
the future.  
1.4 Cargo Facilities 
The preferred location for expanded and new cargo facilities at TIA are 
depicted on Exhibit 6-1A.  These facilities include the extension of the 
existing Federal Express building to the north and the development of a new 
cargo building and apron to the southeast (essentially a mirror image of the 
existing cargo facilities).  This layout is considered to be the most efficient of 
the available concepts; it provides for the overall consolidation of cargo 
functions and can also accommodate incremental growth.  
The proposed alternative also reserves space between Swan and Craycroft 
Roads for a potential ground cargo processing site, referred to as Puerto 
Nuevo.   
1.5 General Aviation/Corporate Facilities 
The GA development on Valencia Road, just west of Plumer Avenue, was 
originally recommended by the Airport’s GA Strategic Plan.  Since the 
completion of the GA Strategic Plan, TAA has pursued detailed planning 
and design for these facilities and construction of this site has commenced.  
This development is referred to as GA Area A or the Hudgins Site.    
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As part of the current planning effort, the northwest corner of Elivra Road 
and Plumer Avenue has been identified for additional GA development.  
This site is currently occupied by the Airport’s airfield maintenance 
buildings.  Once these existing buildings and maintenance functions are 
relocated and consolidated (these projects are included in the 20-year 
development plan) this area will be available for the development of new GA 
facilities.  This is an ideal site for GA development.  The proposed site 
provides good access to and from the Airport’s airside and landside 
infrastructure and is located in the Airport’s primary general aviation 
complex, providing aircraft owners easy access to fueling and other 
resources provided by the tenants in the immediate area. 
The border patrol, a function that will soon be integrated with U.S. Customs 
and INS, currently has facilities on the northern side of the airfield, north of 
the Runway end 11L. The Airport has been approached by the border patrol 
for additional space and has identified a site on the south side of the airfield, 
adjacent to Taxiway C and Taxiway A11.  Locating this function on the 
south side of the Airport would eliminate operational impacts on the Airport’s 
traffic pattern, as most border patrol missions head south.  This site would 
also provide additional space for this functions growing needs. In the event 
that the border patrol does not agree to this site, it could be available for 
other aviation and industrial uses. 
These proposed General Aviation and Industrial Use developments are 
depicted on Exhibit 6-1A. 
1.6 Support Facilities  
Support or ancillary facilities play a vital role in the operation and 
maintenance of TIA.  The sizing, location, and phasing of any proposed 
improvements to these facilities must provide flexibility to accommodate a 
dynamic aviation industry.  Support facilities include the following: 
?? Air Traffic Control Tower (ATCT) ?? Fuel Farms ?? Flight Kitchen ?? Aircraft Maintenance ?? Ground Support Equipment (GSE) Storage and Maintenance ?? Airfield Maintenance ?? Aircraft Rescue and Firefighting (ARFF) ?? Security/Police and Border Patrol 
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1.6.1 Air Traffic Control Tower 
The proposed airfield and terminal developments associated with the 
master plan update will not introduce line of sight constraints for the existing 
ATCT. For the purposes of this master plan update, four sites have been 
identified that will support the current airfield operations and support longer 
term airfield expansion. When the FAA commissions a new tower, each of 
these sites should be further studied and evaluated. 
1.6.2 Fuel Storage 
Throughout the alternatives process, many locations for a new fuel farm 
were considered. The preferred site selected for the new fuel farm is located 
immediately north of the site reserved for the future north parallel runway.  
This “northern site”, depicted on Exhibit 6-1A, is farthest from the Airports 
primary public entrance road and at the completion of the Airport’s land 
acquisition program, it will be surrounded by undeveloped, Airport-owned 
land.  In addition, this site is not situated along the existing airport wash 
therefore, there is no potential for fuel contamination of the waterway.  Once 
the new fuel farm facility is operational, existing Fuel Farms A and B will be 
demolished.  The demolition of these facilities will open this area up for 
future terminal or general aviation development. 
1.6.3 Flight Kitchen 
In response to the downturn in the aviation market, many air carriers have 
reduced or eliminated meal service on domestic routes. The facility 
requirements analysis determined that the existing flight kitchen at TIA is 
sufficient to serve the current demand for these services at the Airport.  
Should the airlines decide to reinstate meal service on domestic flights, 
additional flight kitchen facilities may be required at the Airport.  There is 
currently room to expand the existing flight kitchen, expansion to the 
existing facility would allow for the flight kitchen functions at the Airport to be 
consolidated close to the existing terminal area. 
1.6.4 Aircraft Maintenance 
The area immediately east of the ground run-up apron has been identified 
for new aircraft maintenance facilities and other aviation/industrial 
developments. This area has airfield access via existing Taxiway A and will 
have access to the proposed taxiway (parallel to Taxiway A), once 
completed.  Landside access to this area can be provided from Alvernon 
Way and there is room for employee parking areas, building space, and an 
aircraft apron area.  It is anticipated that these facilities would be developed 
by potential new Airport tenants planning to provide aircraft maintenance 
services at TIA in the future. 
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1.6.5 Airfield Maintenance 
The selected airfield maintenance facility site is located immediately north of 
the existing cargo complex.  This site was chosen due to it’s proximity to the 
existing terminal complex, cargo area, and airfield facilities.  The current 
function of the existing maintenance facility includes the storage of terminal 
supplies; this practice is assumed to continue.   Therefore, a short travel 
distance from the selected site to the terminal area would be most 
beneficial; the preferred location is the most efficient in terms of employee 
and travel time.  
In addition, the selected site provides the land necessary for a 7-acre 
development and space for future expansion when needed, likely beyond 
the 20-year planning period.   
1.6.6 ARFF and Safety Facilities 
The ARFF facilities at TIA currently meet the response time requirements 
for the existing runway system and are expected to continue to meet the 
requirements when Runway 11R/29L is relocated approximately 450 feet 
south of the runway’s current centerline.  There have been discussions 
within the FAA regarding the possibility that FAA response time 
requirements will change, from 3-minutes to the center of the runway to 3-
minutes to the ends of each runway.  If this change goes into effect, an 
additional ARFF facility will likely be required to reach the endpoints of 
Runway 3/21 within the 3-minute window. The location for an additional 
ARFF facility at the Airport would likely be on the western side of the Airport 
in order to effectively serve Runway 3/21.  Site options to consider include 
the area immediately west of the terminal envelope near the existing ATCT 
and the west ramp area near Nogales Highway. 
1.6.7 Security/Police Facilities 
The police and communications/dispatch center offices at TIA are scattered 
throughout the existing terminal building. Consolidation of these facilities 
would provide greater efficiency for the department and would reduce the 
overall space required for this function.  The preferred location for new, 
consolidated facilities is just off Plumer Avenue.  This site provides good 
access to both the airside and landside facilities at TIA. 
The Transportation Security Administration (TSA) functions are currently 
located in the terminal building, in space that might otherwise be leased to 
airlines and other Airport tenants. As the TSA space requirements are 
relatively new, and continue to evolve, the best option for these functions is 
to consolidate the facilities outside of the main terminal area.  However, 
asmall break room, within the terminal, for the employees use during their 
shifts will be provided. This would provide the potential for additional TAA 
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revenue due to an increase in tenant leases and would provide the TSA with 
a consolidated, secure location for their infrastructure and planning needs. 
2. Infrastructure Needs 
The locations and sizes of the utilities needed to support the preferred alternative 
were reviewed as part of the master plan process.  Based on a cursory review, 
most of the utility companies indicated they were confident that existing 
installations could support the projected growth of passengers and operations at 
TIA.   
However, the preferred alternative also includes new development (on Airport 
property) that is not currently served by existing utilities.  The primary 
development projects that require the extension of existing utility lines are the 
future cargo expansion, the potential ATCT site (located southeast of the existing 
cargo facilities), the Aircraft Maintenance facilities (located southeast of the run-
up apron), and the potential ground cargo processing site (referred to as Puerto 
Nuevo) at Swan and Craycroft Roads.   
As proposed access routes were developed to serve these new facilities, an 
attempt was made to route future utility extensions along a main corridor through 
the Airport property or along local roadways.  This was done to consolidate the 
utilities in one area (as much as possible), to minimize interference with Airport 
operations during construction, and to provide one general location or route for 
access to these utilities for repairs when needed. 
2.1 Future Sewer 
The northwest side of the Airport is bordered by existing sewer mains that 
run along Tucson-Nogales Highway, Valencia Road, Elvira Road, and 
portions of Country Club Road.   There is a spur line that runs parallel to 
Plumer Avenue that serves the GA developments just west of the terminal 
complex and continues to the terminal complex.   
A future sewer main is anticipated to run along Airport Road from the 
existing RAC site, past the existing cargo complex, to serve the expanded 
cargo facilities, the new cargo facilities, and the future airfield maintenance 
facility.  The proposed line would turn south and run parallel with the 
existing airport wash, turn again to the east (near the airfield) and continue 
east to serve the proposed Aircraft Maintenance development just east of 
the existing run-up apron.   
Another sewer line extension would tie into the existing line that terminates 
at Alvernon Way and Los Reales Road.  The proposed extension would run 
east along Los Reales Road to Swan Road and head south at Swan Road 
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to Craycroft Road, to serve the proposed Puerto Nuevo ground cargo 
development.  The future sewer main lines are depicted on Exhibit 6-2.  
2.2 Future Power 
Extension of the power lines to serve the new aircraft maintenance site and 
Puerto Nuevo ground cargo site are shorter than the anticipated sewer 
extensions.  The existing power lines at the Airport currently terminate near 
the existing ground run-up apron and at Alvernon Way along Los Reales 
Road.  A new line from the spur at the ground run-up apron would run east 
to the proposed aircraft maintenance site.  The existing run along Los 
Reales Road would be extended to Swan Road and then would head south 
along Swan Road to serve the Puerto Nuevo ground cargo development.  
These proposed lines are shown on Exhibit 6-3.  
2.3 Future Gas/Fuel 
Today, TIA is served by a natural gas pipeline and an El Paso Gas line,  In 
addition, the Airport has a hydrant fuel line that runs from Fuel Farms A and 
B to the aircraft apron at the terminal.  The existing lines serving the central 
terminal area and GA area will be sufficient for future expansion of these 
facilities.   
The natural gas pipeline will require extension from the end of the line at 
Los Reales Road and Alvernon Way, along Los Reales Road to Swan 
Road, continuing south along Swan Road to the Puerto Nuevo ground cargo 
development.  Another extension to this line will be needed to serve the 
proposed aircraft maintenance development; it will run from the intersection 
of Country Club Road and Los Reales Road, south along the extended 
Country Club Road alignment and southeast along the airfield to the 
proposed aircraft maintenance development.  The proposed extensions of 
the natural gas lines are shown in light green on Exhibit 6-4. 
A possible Fuel Farm location was proposed at the intersection of Los 
Reales Road and Palo Verde Road.  This fuel storage facility will provide 
the additional jet fuel storage capacity that the Airport currently needs.  
When this facility is initially developed, fuel will be trucked in from an off-site 
fuel storage terminal.  It is anticipated that the fuel farm will eventually be 
fed via pipeline from the off-site storage facility.  The proposed pipeline is 
shown as an orange dashed line heading onto Airport property along 
Alvernon Way and turning west at Los Reales Road. See Exhibit 6-4. This 
pipeline will continue along Los Reales Road, beyond the proposed fuel 
farm, to tie directly into the proposed truck fueling stand and the extended 
hydrant system.  The costs associated with the pipeline from the off-site fuel 
storage terminal to the proposed fuel farm would be covered by the operator 
of the off-site fuel facility.  To increase the amount of fuel provided via this   
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off-site pipeline, a spur would be constructed off the main Alvernon Way 
feed and run along alencia Road to serve the fuel farm and fueling 
requirements of the AANG. 
The existing fuel hydrant system at TIA serves the existing aircraft apron 
area at the terminal.  The hydrant system will be extended to serve the new 
gates provided by the proposed extension of the terminal concourses to 
both the east and west.  The hydrant system will eventually be extended 
even further to serve the existing and proposed cargo aprons.  The hydrant 
system extensions are shown in red dashed lines on Exhibit 6-4. 
2.4 Future Water 
The existing water mains at the Airport will be extended to serve the 
proposed ground cargo and aircraft maintenance developments.  The line to 
the proposed ground cargo site would start at the existing line end and run 
east, parallel to Los Reales Road, to Swan Road, heading south along 
Swan Road to meet the future development.  The water main that runs 
along the Country Club Road alignment would be connected to a spur 
running from the Taxiway A area to the proposed aircraft maintenance site.  
The proposed extensions to the water mains are depicted on Exhibit 6-5.    
2.5 Future Telecom 
The existing telecom lines, shown in Exhibit 6-6, terminate at the 
intersection of Los Reales Road and Country Club Road.  Extensions to this 
line will be needed to serve the cargo and aircraft maintenance 
development along the existing airfield and to the proposed ground cargo 
development at Swan and Craycroft Roads.  To serve the cargo and aircraft 
maintenance, the telecom line will be extended along the Country Club 
Road alignment, south to the existing airfield, then heading southeast along 
the airfield to the aircraft maintenance site.  Another extension, east along 
Los Reales Road and south along Swan Road, is anticipated to serve the 
Puerto Nuevo ground cargo development.  Both extensions are depicted on 
Exhibit 6-6. 
2.6 Future Drainage 
A drainage basin study update was undertaken concurrent with the master 
plan udpate effort.  The purpose of the study was to update the existing 
drainage maps for TIA and to recommend required drainage improvements, 
if any, associated with the master plan update.  To accommodate the 
proposed master plan projects, detention and retention basins locations 
have been identified within the three watershed areas that cover the Airport 
property.  The detention and retention basins are depicted on Exhibit 6-7.   
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IMPLEMENTATION PLAN 
 
The preceding chapters present a description of the short- and long-term 
development projects necessary to accommodate the forecast aviation needs at 
Tucson International Airport (TIA) over the next 20 years.  The purpose of this 
chapter is to assess the financial implications of undertaking these proposed 
projects and proposes a financial plan that identifies potential sources of funds 
that may be available to cover the costs of these projects. 
The first section of this chapter presents the Master Plan and other associated 
projects the Airport intends to implement over the next 20 years, including 
preliminary cost estimates for these projects.  The second section of this chapter 
presents how the phasing of future projects were determined and the third 
section presents the resulting financial plan. 
1.  Master Plan and Associated Projects & Cost Estimates 
In practice, Airport projects will be undertaken when demand warrants, rather 
than in accordance with a projected schedule developed in advance.  Factors 
that can trigger the need to proceed with a particular Airport development project 
can range from tenant demands for landside and support facilities to airside and 
terminal capacity requirements.  The need for each development project will 
materialize as the associated demand level (that triggers expansion) increases.  
Therefore, the recommended Master Plan projects have been grouped by 
Planning Demand Levels (PDL) to indicate the Airport activity level, which 
triggers the need for improvement. 
The Master Plan Projects are divided into four PDLs. Implementation of each 
PDL is intended to be “phased-in”, as pre-designated capacity levels are 
reached.  PDL 1 projects are planned to occur between 2005 and 2009, and will 
meet the immediate needs of the airport.  Projects grouped in PDLs 2-4 are 
crucial to the overall development of the Airport, however are not anticipated to 
be needed within the next five years.    To address the short-term needs of the 
Airport, project phasing by year, over the next five years, was developed for PDL 
1 projects.  The projects beyond PDL 1 are not phased by year, but rather 
grouped together within a relative timeframe. 
1.1 Project List 
Table 7-1 lists all the Master Plan projects and the preliminary cost 
estimates for each of these projects, categorized by PDL. Within each PDL 
designation, projects are divided into the following categories: Airfield 
Projects, Terminal Projects, Landside Projects, Ancillary Facility Projects, 
Land Acquisition Projects, and Related Studies Projects.      
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Table 7-1 
Master Plan Update Project List 
(1 of 4) 
 PDL 1 Funding Source 2004 2005 2006 2007 2008 2009
Electrical Upgrades  (11R-29L) ADOT $1,037,500
Reconstruct Runway 11L-29R  (Design) AIP/ADOT $785,200
Reconstruct Runway 11L-29R  (Construction) AIP/ADOT $9,000,042
Taxiway G – Phase I  AIP/ADOT $907,500
Runway 11R-29L Relocation  (Design) FAA LOI $10,520,000
Runway 11R-29L Relocation  (Construction) FAA LOI $52,080,000
Raytheon Facilities Relocation Tenant TBD
Reconstruct Raytheon Cargo Pad Tenant $880,000
Expand Main Terminal Apron AIP/ADOT $8,281,500
Reconstruct Main Terminal Apron AIP/ADOT $4,236,189 $4,257,428 $4,265,764
Taxiway E  (funded by AANG) AANG $0
$0 $1,822,700 $18,189,042 $4,236,189 $14,777,428 $57,225,764
Concourse Expansion – Programming PFC & Bond $753,695
Concourse Expansion Phase I PFC & Bond $60,000,000
$753,695 $60,000,000 $0 $0 $0 $0
Upgrade Perimeter Road from TWY D3 to TWY A13 AIP/ADOT $407,500
$0 $0 $0 $407,500 $0 $0
Airfield Maintenance Facility  (Design) TAA $1,300,000
Airfield Maintenance Facility  (Construction) TAA $7,000,000
Aircraft Maintenance/Industrial Site – Infrastructure and Utilities TAA $4,480,100
New Roadway and Fencing in run up area ADOT $516,749
Perimeter Security Fencing for Acquisitions TAA $45,000
Perimeter Security Fencing for Acquisitions AIP/ADOT $371,200
Airfield Drainage Improvements TAA $155,000
Corporate/GA Development   (Infrastructure & Utilities) - Constru ADOT $1,200,000
Demolish Existing Maintenance Facilities TAA $230,000
Aero Park Blvd - Utilities ADOT $942,700
Aero Park Blvd - roadway,demo,grading AIP/ADOT $282,900
$1,300,000 $7,371,200 $516,749 $5,750,700 $1,585,000 $0
Raytheon Property AIP/ADOT Funded
Obedin AIP/ADOT $760,000
Parcel at Alvernon Way and Los Reales Rd. ADOT $525,000
Burboa ADOT $1,200,000
Section 27 Parcel AIP/ADOT Funded $1,500,000
$760,000 $2,025,000 $0 $0 $1,200,000
EIS for Relocated Runway 11R-29L AIP/ADOT Funded
EIS Phase II - Airspace Analysis Included AIP/ADOT $800,000
Navaids Assessment AIP/ADOT $30,000
Update Part 150 Program AIP/ADOT $750,000
$830,000 $0 $0 $750,000 $0
$2,053,695 $70,783,900 $20,730,791 $10,394,389 $17,112,428 $58,425,764
Airfield Projects
Airfield Totals:
Terminal Projects
Terminal Totals:
Land Acquisitions
Land Acquisition Totals:
Related Studies
Landside Projects
Landside Totals:
Ancillary Facility Projects
Ancillary Totals:
Related Studies Totals:
PDL 1 Totals:
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Table 7-1 
Master Plan Update Project List 
(2 of 4) 
 PDL 2 Project Total
Taxiway B Extension  (Design) $330,000
Taxiway B Extension  (Construction) $1,900,000
Service Road Realingment - east end of runways $1,560,000
Reconstruct Main Terminal Apron (2010 - 2013) $23,212,992
Taxiway G – Phase II  (Design) $420,000
Taxiway G – Phase II  (Construction) $2,330,000
Taxiway C A5 to A8  (Design) $600,000
Taxiway C A5 to A8  (Construction) $3,460,000
High Speed Exit A11 at 11L  (Design) $270,000
High Speed Exit A11 at 11L  (Construction) $1,940,000
Taxiway C A8 to A11  (Design) $670,000
Taxiway C A8 to A11  (Construction) $3,840,000
Taxiway B - Extension to Taxiway D  (Design) $240,000
Taxiway B - Extension to Taxiway D  (Construction) $1,400,000
$42,172,992
Terminal Parking Garage $22,000,000
Concourse Expansion - Phase II $30,000,000
$30,000,000
RAC Storage Area $700,000
Park Ave Improvements $106,200
Country Club Rd Extension $780,000
$1,586,200
West Ramp Clear Zone area Demolition $2,340,000
Corporate/GA Area B - Infrastructure and Utilities $1,200,000
Site Demolition/GA Area B (Plumer Properties) $100,000
New Cargo - Infrastructure and Utilities $1,600,000
Pipeline to Ajo/Alvernon Storage $0
Airfield Watershed Basin $300,000
Fuel Farm $24,000,000
Abandon Fuel Farms C & D $500,000
TSA Office Building  $0
Public Safety / Administration Building $8,000,000
Convert International Building to Office $2,340,000
Perimeter Fencing for Acquisitions $33,200
$40,413,200
Texas Instruments $860,000
Parcel at Old Vail and Swan (Sunshine Assoc.) $25,000
Land Acquisition Total: $885,000
Security Master Plan Update $100,000
Bomb Incident Prevention Plan Update $100,000
$200,000
$115,257,392PDL 2 Totals:
Ancillary Totals:
Related Studies Totals:
Related Studies
Land Acquisition
Landside Projects
Landside Totals:
Ancillary Facility Projects
Airfield Projects
Airfield Totals:
Terminal Projects
Terminal Totals:
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Table 7-1 
Master Plan Update Project List 
(3 of 4) 
 PDL 3 Project Total
Taxiway G – Phase III  (Design) $420,000
Taxiway G – Phase III  (Construction) $2,330,000
High Speed Exit A15 at 11L  (Design) $280,000
High Speed Exit A15 at 11L  (Construction) $1,590,000
High Speed Runway Exit 3-21  (Design) $350,000
High Speed Runway Exit 3-21  (Construction) $1,940,000
Cargo Apron $4,460,000
Aircraft Maintenance Apron - Phase II $2,830,000
$14,200,000
Concourse Expansion – Phase III $40,000,000
$40,000,000
Hydrant Feederline to Air Freight Apron $1,710,000
Demolish Existing Fuel Farm $730,000
Aircraft Maintenance Facility Expansion $1,000,000
Perimeter Fencing for Acquisitions $36,800
$3,476,800
Section 34 (Noise) (Calmat) $800,000
Section 35 (Noise) (Granite) $1,300,000
Parcel at Alvernon Way and Corona Rd $2,500,000
$4,600,000
$62,276,800
Project Total
Taxiway G – Phase IV  (Design) $420,000
Taxiway G – Phase IV  (Construction) $2,330,000
$2,750,000
Park N Save Expansion $1,960,000
$1,960,000
Ground Cargo Infrastructure $3,060,000
Aircraft Maintenance Facility Expansion $3,890,000
Maintenance Facility Expansion $3,000,000
$9,950,000
Land Acquisition
Parcel at Swan and Herman Roads (City of Tucson) $800,000
Parcel at Alvernon Way and Hermans Rd. (Griggs/Amcron) $300,000
Parcel at Alvernon Way and Hughes Access Rd. (Hughes/AAA) $1,500,000
$2,600,000
$17,260,000PDL 4 Totals:
Land Acquisition Totals:
Landside Totals:
Ancillary Facility Projects
Ancillary Totals:
Land Acquisition Totals:
PDL 3 Totals:
 PDL 4
Landside Projects
Airfield Projects
Airfield Totals:
Ancillary Facility Projects
Ancillary Totals:
Land Acquisition
Airfield Projects
Airfield Totals:
Terminal Projects
Terminal Totals:
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Table 7-1 
Master Plan Update Project List 
(4 of 4) 
Project Total
North Parallel Runway and associated Taxiways
Taxiway F
$0
Existing Terminal Expansion or Potential Mid-field Development
$0
Parking Expansion
RAC Storage Area Expansion
Potential Light Rail Spur
Relocate Alvernon Way (Pima County)
$0
Cargo Expansion
Airfield and Aircraft Maintenance Expansion
Detention Basin – Airport Wash
Detention Basin – Hughes
$0
Tucson Blvd Properties
$0
$0
Terminal Totals:
 Beyond Planning Horizon
Airfield Projects
Land Acquisition
Land Acquisition Totals:
Beyond Planning Horizon Totals:
Landside Totals:
Ancillary Facility Projects
Ancillary Totals:
Terminal Projects
Landside Projects
Airfield Totals:
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1.2 Project Cost Estimates 
The cost estimates for the Master Plan projects come from a variety of 
sources and are conceptual in nature.  The costs for the projects identified 
by the Master Planning process have been estimated as part of the process.  
These numbers include percentages for design, escalation (for PDL 1 
project only) and contingencies.  The other projects and associated costs 
have been part of the Airport’s overall development plan for some time.  The 
need for these other projects has been confirmed by the Master Plan and 
the estimated costs for these projects have been included in this analysis. 
2. Project Phasing 
The decision to group a project in a particular PDL was based on the existing and 
anticipated facility needs of the Airport, and to balance these needs with the 
Airport’s overall financial picture.  PDL 1 projects have been phased in such a 
way to be financially feasible while allowing for timely completion of these 
projects, as many respond to an existing need at the Airport today.   
2.1 PDL 1 
The phasing for projects to be implemented over the next 5 years has been 
broken down by year, as shown in Table 7-1.  Some of the projects are 
needed for on-going improvements at the Airport, while other projects will 
add capacity to existing Airport functions.  The airfield projects in PDL 1 
include the reconstruction of Runway 11L-29R and updates to the electrical 
lighting system on existing Runway 11R-29L. A portion of Taxiway ‘G’ will 
be constructed to serve the proposed aircraft maintenance area and 
Taxiway ‘E’ will be constructed by Arizona Air National Guard (AANG) to 
reduce taxiway congestion near the AANG facilities and the General 
Aviation (GA) area.    
A relocation of Runway 11R-29L is part of the Airport’s overall development 
plan for PDL 1.  In order to accomplish the runway relocation (moving the 
runway approximately 450’ south of it’s existing centerline), a number of 
projects will need to be undertaken in PDL 1.  These projects include facility 
relocations/demolition and design for the relocated Runway 11R-29L.  In 
addition to the physical projects required to create the space for the future 
relocation of Runway 11R-29L, PDL 1 will include an Environmental Impact 
Statement (EIS), airspace analysis, a Part 150 study, and an assessment of 
NAVAIDs that will be required prior to construction of the project. 
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The concourse expansion project is intended to be completed during PDL 1 
and will include programming, design, and construction.  If it's determined 
the FIS facility is to be relocated, the FIS project will occur in PDL 2 or PDL 
3. 
Other projects included in the first five years of the Airport’s development 
plan (to address current capacity shortfalls) include a new Airport 
Maintenance Facility for TAA’s use, site development for future Aircraft 
Maintenance Facilities (to be built and operated by others), site 
development for Corporate/GA Facilities (to be built and operated by 
others).  In addition, upgrades will be made to airfield drainage and service 
roads. Exhibit 7-1 shows all of the projects that are planned for construction 
during PDL 1.   
Exhibit 7-1 also depicts five parcels that will be acquired through the 
Airports on-going land acquisition program during this planning horizon. 
2.2 PDL 2 
The airfield projects in PDL 2 include a southeast extension of Taxiway ‘B’ 
to run the full length of the relocated runway and a northwest extension of 
Taxiway ‘B’ to connect to the west ramp area.  Taxiway ‘C’, south of the 
relocated runway, will be reconstructed during PDL 2 to provide another 
parallel taxiway and to serve the facilities on the south side of the Airport.  
Other taxiway improvements include Phase II of Taxiway ‘G’, to support the 
existing cargo area as traffic grows and a high speed runway exit for 
existing Runway 11L-29R.   
Should the existing FIS facilities which are currently located in a stand-alone 
building be incorporated into the main terminal/concourse building at TIA, it 
is anticipated that this would occur in PDL 2.  Relocation would make the 
stand-alone International Terminal available for conversion to an office 
building later in PDL 2.  To address the need for additional parking near the 
terminal, a parking structure is currently under consideration by TAA; it 
would increase the number of short and long term parking spaces at the 
Airport.  Landside projects during this period include an extension of 
Country Club Road, to serve the existing and future Cargo Facilities, and 
the development of the RAC Storage Area, which will open additional space 
for office development near the existing TAA Administration Buildings.  
Office space projects during PDL 2 are intended for the TSA, Airport Police 
and Airport Administration. 
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Ancillary facility projects during PDL 2 include demolition and site 
preparation for new GA and other corporate aviation uses in the northern 
section of the Airport.  The proposed fuel farm to enhance the fuel storage 
capacity is planned for construction during PDL 2.  A pipeline will be 
provided to serve the new fuel farm from the off-site fuel terminal at Ajo and 
Alvernon.  This project will eliminate truck traffic between the off-site 
terminal and the Airport.  A detention basin will be needed during this period 
to support the additional airfield pavement associated with the new runway.  
Facilities in the west ramp area, in the extended clear zone of the new 
runway, will be demolished to meet the Airport’s Clear Zone Policy (see 
Appendix A). 
Other projects at the Airport during this time will include the acquisition of 
two parcels, part of the Airport’s on-going land acquisition program, and 
updates to Airport safety and security studies.  Exhibit 7-2 shows all of the 
projects that are planned for construction during PDL 2.   
2.3 PDL 3 
The airfield projects in PDL 3 are limited to taxiway and apron projects.  
Phase III of Taxiway ‘G’ would be constructed during this time frame, the 
completion of this taxiway, parallel to Taxiway ‘A’, will provide flexibility for 
aircraft movement between the airfield system and the Terminal, Cargo, and 
Aircraft Maintenance Areas.  High speed runway exits would also be 
constructed during this timeframe, one at existing Taxiway ‘A15’ which 
would eliminate Taxiway ‘A14’, and one serving the traffic on Runway 3-21.   
As previously mentioned, during PDL 1, the infrastructure and site utilities 
are to be developed for the Aircraft Maintenance Area (to be built and 
operated by others) on the east side of the Airport.  PDL 3 includes a project 
to construct phase II of this apron project and complete build-out of this site.  
To support expansion of the Cargo Facilities at TIA, a new cargo apron 
would be constructed just east of the existing Cargo Area.  These apron 
projects would be constructed to accommodate growth of existing tenants or 
for new Airport tenants.     
The Terminal project in PDL 3 is Phase III of the concourse expansion.  
PDL 3 is considered the most appropriate timeframe for this third phase to 
occur.   
Ancillary facility projects during PDL 3 include demolition of the existing Fuel 
Farm, which will support concourse expansion, and hydrant fuel lines to the 
cargo apron.  PDL 3 includes 3 land acquisitions, two off-airport for noise 
purposes, and a parcel at Alvernon Way and Corona Road.  Exhibit 7-3 
shows all of the projects that are planned for construction during PDL 3.  
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2.4 PDL 4 
The construction of Taxiway ‘G’ has been broken into four phases to provide 
the additional taxiway circulation space in the areas most needed at a 
particular point in time.  PDL 4 includes the fourth phase of this taxiway 
construction.  This taxiway will support growth in the aircraft maintenance 
area in this planning horizon and beyond.   
There are no Terminal projects in PDL 4.  An expansion to the Park N Save 
lot is included for landside projects in this phase.  This expansion will serve 
long-term parking needs as the Airports traffic grows over time.     
The Airport has reserved space between Swan and Craycroft Roads for a 
potential ground cargo development.  A project is included during this 
timeframe to provide the infrastructure and site utilities necessary for this 
site to be developed.  An expansion to the Airport’s Airfield Maintenance 
Facility and to the Aircraft Maintenance Area is included in this timeframe.  
PDL 4 includes the acquisition of three parcels to complete the Airport’s on-
going land acquisition program.  The remaining parcels, acquired during this 
planning demand level are a City of Tucson Parcel at Swan and Herman 
Roads, a parcel at Alvernon Way and Hermans Road, and a parcel at 
Alvernon Way and Hughes Access Road.  Exhibit 7-4 shows all of the 
projects that are planned for construction during PDL 4.   
2.5 Beyond Planning Horizon 
 
The need to plan for growth beyond the current 20-year planning horizon is 
based in part on the amount of land the Airport owns and to make the right 
decision now that will accommodate the longer term plans for the Airport.  A 
number of projects have been identified through the Master Planning 
process that respond to the longer term needs at TIA.  These projects are 
depicted in Exhibit 7-5 and include a north parallel runway, future terminal 
expansion or the construction of a new mid-field terminal processor, 
expansion to Airport parking, a potential light rail spur serving the western 
airport industrial area, expansion of cargo facilities, and additional detention 
basins and property acquisitions.   
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3. Financial Implementation Plan 
3.1. Funding Requirements 
The financial plan prepared for this report focuses on the projects included 
in PDL 1, which are proposed for construction over the period 2004 to 2009. 
The projects in PDL 2, PDL 3 and PDL 4 will be implemented based on 
future air traffic demand and therefore the exact phasing of these projects is 
currently unknown.  A future financial plan will be prepared when the 
phasing plan for these projects is more certain and more reasonable 
assumptions regarding available sources of funds can be made. 
The total estimated cost for PDL 1 is $179.1 million. The largest segment of 
these costs is for Airfield projects, which are estimated at $96.3 million. The 
majority of this cost is accounted for by the $62.6 million estimated for the 
design and construction of the Runway 11R-29L Relocation.  After Airfield 
projects, the next largest segments of PDL 1 costs are Terminal projects at 
$60.8 million.  Ancillary Facility projects at $16.5 million, Land Acquisition 
projects at $4.0 million and $1.2 million for Related Studies, and Landside 
projects at $408,000.  Exhibit 7-6 breaks down the PDL 1 costs by facility 
group.  The remaining Master Plan projects are grouped by PDL and 
estimated at $115.3 million for PDL 2, $62.3 million for PDL 3 and $17.3 
million for PDL 4.   Exhibit 7-7 breaks down the total program cost by PDL. 
Exhibit 7-6 
PDL 1 Costs by Facility Group 
 
$1,180,000$3,985,000
$16,523,649
$407,500
Airfield Projects
Terminal Projects
Landside Projects
$96,251,123
Ancillary Facility Projects
$60,753,695
Land Acquisition
Related Studies
 
Landrum & Brown  Financial Implementation Plan 
December 2004  Chapter 7 - Page 15 
 Tucson International Airport 
Master Plan Update  Implementation Plan  
 
Exhibit 7-7 
Costs by Planning Demand Level 
 
$17,260,000
$62,276,800
PDL 1
$179,100,967 PDL 2
PDL 3
PDL 4
$115,257,392
3.2 Sources & Uses of Funds 
The financial plan assumes the use of a number of different funds including 
federal AIP grants, ADOT grants, TAA Reserve Funds and Tenant Funding 
(see Table 7-2).  The financial plan also assumes the application of PFC 
revenues, LOI proceeds and Airline Reserve Funds as direct offsets to the 
eligible portion of the annual debt service requirements on proposed future 
airport revenue bonds.  A description of these sources of funds and their 
application in the financial plan is discussed below. 
3.2.1  Federal Grants 
The Airport and Airway Trust Fund, which was established by the Airport 
and Airway Revenue Act of 1970, provides the revenues used to fund 
Airport Improvement Program (“AIP”) projects. The AIP grant program, 
which is administered by the FAA, includes entitlement grants and 
discretionary grants. To receive an AIP Grant, an airport must have projects 
that are eligible for AIP funding under specific guidelines and receive FAA 
approval.  Entitlement grants are allocated in accordance with a formula 
based on an airport’s number of enplaned passengers. Discretionary grants 
are awarded based on the FAA’s project ranking system, where the highest 
rated projects receive priority for discretionary grants. The FAA’s ranking 
system gives highest priority to projects that preserve or enhance safety, 
security and capacity.  The FAA will provide AIP grant funding to the TAA 
for up to approximately 91.0 percent of eligible project costs.  The remaining 
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9.0 percent of project costs are typically paid with local funds that include 
TAA Reserve Funds or state grants. 
3.2.2 State Grants 
 
Arizona Department of Transportation (“ADOT”), Aeronautics Division sets 
funds aside to contribute to the cost of funding certain eligible airport 
projects.  If an airport project is selected for funding by ADOT they will fund 
up to 90.0 percent of the project’s cost with the airport required to fund the 
remaining 10.0 percent.  The 10.0 percent local share is typically funded 
with TAA Reserve Funds.  ADOT grants may also be used to pay for a 
portion of the local share of projects that receive AIP grant funding.  
Eligibility requirements for state grants are similar to those for FAA AIP 
grants.  Currently ADOT has project funding tentatively budgeted through 
FY 2009.  Between FY 2005-2009 the Airport expects to receive 
approximately $6.5 million In ADOT funding for PDL 1 project costs.  
3.2.3  TAA Reserve Funds 
The Airport generates revenue through a combination of airline fees and 
charges, concession revenue, general aviation fees and other sources.  
After meeting the existing operating expense and debt service 
requirements, cash may remain from total Airport revenue.  This remaining 
revenue, referred to as TAA Reserve Funds, may be used for certain airport 
purposes including the funding of capital improvement projects.   
3.2.3.1 Tenant Funding 
There are certain projects in PDL 1, which may be used primarily by 
a single tenant, and the tenant may agree to finance a portion or all 
of the project’s cost.  The TAA would still maintain ultimate control of 
the facility. 
3.2.3.2 Airport Revenue Bonds 
The cost of PDL 1 will be funded on a pay-as-you-go basis with a 
combination of federal AIP grants, ADOT grants, TAA Reserve Funds 
and Tenant Funds.  The project costs remaining after the application 
of these funds will be paid with the proceeds from the proposed 
issuance of future airport revenue bonds (“Future Bonds”).    The 
Future Bonds would be secured by Airport Revenues and may be 
additionally secured by PFC revenues in a “double-barreled” 
approach.  Under this approach PFC revenues may be used to 
provide back-up security for the bonds or to pay a portion of the debt 
service related to approved PFC projects. 
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3.2.4 PFC Funds 
 
The Aviation Safety and Capacity Expansion Act of 1990 enables airports to 
impose a PFC of $1.00, $2.00 or $3.00 on enplaning passengers. In 2000, 
the Wendall H. Ford Aviation Investment and Reform Act for the 21st 
Century (“AIR-21”) allows a public agency to apply to the FAA to increase 
the PFC to $4.00 or $4.50. The amendment to the PFC Act limited the 
amount of other federal grants for which airport operators would be eligible if 
they chose to increase the applicable PFC. If an airport sponsor chooses to 
increase its PFC collection authority above $3.00, its AIP entitlement grants 
will be reduced by 25.0 percent.  The Airport currently has FAA authority to 
impose a $3.00 PFC and collect up to $101.2 million in PFC revenues. 
3.2.4.1 Letter of Intent (“LOI”) 
For projects that qualify, the FAA may issue an LOI that states the 
FAA’s intent to reimburse the airport for eligible project costs and to 
provide these reimbursement payments on a predetermined 
schedule.  An LOI is usually issued for large-scale, multi-year 
projects. The advantage of receiving an LOI is that project work may 
proceed without waiting for an AIP grant, and once awarded, an LOI 
application does not have to be renewed annually as do standard AIP 
grants.  All projects submitted for LOI funding must be AIP eligible 
and have a positive benefit/cost ratio. 
3.2.4.2 Airline Reserve Funds 
Revenue which is collected through the airline rates and fees to 
provide debt service coverage which is not required for other 
purposes may be used to fund airport project costs if approved by the 
airlines.  We assumed the use of Airline Reserve Funds generated 
from the debt service coverage on the Future Bonds only would be 
applied to offset the cost of PDL 1. 
4. Financial Implementation Plan PDL 1 
Approximately $55.75 million of PDL 1 project costs are anticipated for funding 
on a pay-as-you-go basis. See Table 7-3. Of this amount, $33.0 million is 
expected from AIP entitlement and discretionary grants, $15.4 million from TAA 
Reserve funds, $6.5 million from ADOT funds and the remaining $0.9 million is 
anticipated through Tenant Funding.  Based on a total cost for PDL 1 of $179.1 
million, and the use of $55.75 million of funds on a pay-as-you-go basis, there is 
a projected PDL 1 funding shortfall of approximately $123.35 million.  This 
anticipated shortfall will be funded with the proceeds from Future Bonds to be 
issued on a schedule to meet specific project funding requirements.  It is 
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anticipated that Future Bonds would be issued in 2004 to cover project costs of 
approximately $0.8 million, a second Future Bond issue in 2005 to cover project 
costs of $60.0 million, a third Future Bond issue in 2008 to cover project costs of 
$10.5 million, and a fourth Future Bond issue in 2009 to cover $52.1 million in 
project costs. 
The debt service on the Future Bonds is anticipated to be paid with airport 
revenues collected in part through airline rates and fees, concession revenues 
and other airport revenues.  It is also anticipated that the TAA will increase the 
level of its existing PFC from $3.00 to $4.50 by 2007 and that incremental PFC 
revenues will be used as a direct offset to an eligible portion of Future Bond debt 
service.  The TAA also anticipates applying for and securing a FAA LOI to fund 
construction of the relocation of Runway 11R-29L.  For the purposes of this 
report, we assumed an LOI grant in the total amount of approximately $56.0 
million to be paid in 10 equal annual payments of $5.6 million from 2008 to 2017.  
These annual LOI payments would also be applied as a direct offset to the 
eligible portion of Future Bond debt service related to the relocation of Runway 
11R-29L. 
The financial plan also assumes the use of Airline Reserve Funds to offset the 
debt service related to the Future Bonds.  The Airline Reserve Fund includes 
surplus airport revenues that are set aside to pay airport expenses but require 
airline Majority-in-Interest (“MII”) approval to use.  It was assumed for this 
analysis that Airline Reserve Funds would be applied as an offset to the Future 
Bond debt service beginning in 2008.  The use of PFC revenues, LOI revenues 
and Airline Reserve Funds as a direct offset to Future Bond debt service will 
have the effect of lowering the total net expense that must be collected through 
airline rates and charges. 
4.1 Projected O & M Expenses and Operating Revenues 
The financial impacts presented in this report do not forecast future 
Operating & Maintenance Expenses (“O&M Expenses”) and future 
Operating Revenues.  The net financial impact from these components was 
assumed to be minimal given the construction phasing and the estimated 
date of beneficial occupancy or beneficial use for the proposed facilities in 
PDL 1.  In addition, the facilities that are likely to generate the largest share 
of O&M Expenses and Operating Revenues, such as the Concourse 
Expansion and Terminal Area Parking Garage, are still under design and 
important decisions such as the percentage of space allocated to 
concessions have not been finalized. 
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5. Financial Implementation Plan PDL 2 – PDL 4 
 
For the purposes of meeting the requirements of this report it was assumed that 
the costs of PDL 2, PDL 3 and PDL 4 would be financed through a combination 
of federal, state, tenant financing and Airport funds and the proceeds from 
additional future airport revenue bonds in a manner similar to that used to finance 
PDL 1.  Federal and state funding will be sought for all eligible project costs and 
the balance of the funding requirement will be provided through private-party 
financing and/or the proceeds from airport revenue bonds. 
 
The phasing for projects within PDL 2, PDL 3 and PDL 4 has not been completed 
since the actual construction scheduling for these projects will based on the 
future demand for air service.  Without a reliable annual project phasing plan 
determining future funding requirements is difficult especially in regard to federal 
and state grants. 
6. Detailed Plan of Finance and Airline Financial Impacts 
The TAA has recently engaged the services of a financial consultant to prepare a 
detailed plan of finance for the master plan projects associated with PDL-1 and 
other near-term capital improvement projects.  The conceptual financial 
implementation plan presented herein will be refined to include a thorough 
assessment of airline financial impacts and the most appropriate funding 
sources, based on current eligibility requirements.  The TAA will work closely with 
the airlines, the FAA and ADOT to establish the most prudent funding strategy to 
meet the airport's near-term and long-term objectives. 
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ENVIRONMENTAL OVERVIEW 
The purpose of this Environmental Overview is to provide a preliminary review of 
the environmental conditions surrounding Tucson International Airport and to 
identify potential environmental impacts associated with the Master Plan 
Development. 
1. Environmental Requirements 
The National Environmental Policy Act (NEPA) significantly affects airport 
planning by requiring that environmental impacts of proposed airport 
development be considered early and throughout the planning process. 
Environmental feasibility is as important as economic or engineering feasibility in 
determining how an airport will be developed. 
One of the major products of the master planning process is the Airport Layout 
Plan (ALP), which shows the airport’s existing facilities and planned 
development. Federal Aviation Regulation (FAR) requirements state that an 
airport operator must submit an environmental evaluation of the planned 
development for review and approval by the Federal Aviation Administration 
(FAA) if it plans to apply for federal grants to fund development depicted on the 
ALP. Nearly all ALPs are conditionally approved by the FAA without a federal 
environmental document, due to the limited shelf life of an environmental 
evaluation. The formal environmental evaluation process is undertaken at a later 
date to ensure that it is current within the time frame of the actual project 
development. 
Federal regulations outline three categories of environmental action relevant to 
airport development. 
1. Categorical Exclusion – applies to those actions that have been 
found (under normal circumstances) to have no potential for 
significant environmental impact. 
2. Environmental Assessment (EA) – applies to those actions that 
have been found by experience to sometimes have significant 
environmental impacts. The purpose of an EA is to determine 
whether the proposed project will have significant impacts. Upon 
review of the EA findings, the Federal Aviation Administration (FAA) 
either issues project approval in the form of a Finding of No 
Significant Impact (FONSI) or directs the preparation of an 
Environmental Impact Statement (EIS) to further investigate 
potential environmental impact before project approval could be 
granted. 
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3. Environmental Impact Statement (EIS) – applies to those actions 
that have been found by experience to usually have significant 
environmental impacts. 
According to FAA Order 5050.4, Airport Environmental Handbook, the proposed 
runway relocation project at Tucson International Airport would fall under the 
Order’s definition of actions that will normally require an EIS – Paragraph 
21.a.(2), Federal financial participation in, or airport layout approval of, a new 
runway capable of handling air carrier aircraft at a commercial service airport in a 
standard metropolitan statistical area.  
The remainder of the proposed projects identified in the Master Plan would 
require environmental approval through the preparation of a Categorical 
Exclusion Checklist (at a minimum), or a documented Categorical Exclusion 
(typically referred to as an Environmental Review or White Paper analysis) or an 
EA. Since it is the FAA that will determine which type of environmental 
documentation will be required for each potential project, it is recommended that 
airport staff discuss each project with the agency as early as possible to make 
certain there is sufficient time to obtain the environmental approval before 
construction is initiated. 
2. Previous Environmental Evaluations 
An Environmental Assessment (EA) for land acquisition for the relocation of 
Runway 11R/29L was completed in 1991.1 At that time, no known significant 
environmental impacts were identified. An additional EA for land acquisition for 
the far parallel runway was completed in 2002.2 At that time, no known significant 
environmental impacts were identified as part of the planned land acquisition or 
as part of the proposed future runway. 
3. Existing Airport and Surrounding Land Use 
Tucson International Airport currently occupies 8,022 acres with an average 
elevation of 2,641 feet above sea level. The airport property is irregularly shaped, 
runs roughly northwest-southeast, and is relatively flat, dipping gently to the 
northwest with elevations ranging from 2,700 feet above sea level in the 
southeast to 2,560 feet above sea level on the northwest. 
The airport is bordered by Valencia Road, Corona Road, and Los Reales Road 
to the north; Country Club Road, Alvernon Way, and Craycroft Road to the east; 
Hermans Road, Hughes Access Road, and Old Vail Road to the south; and Old 
Nogales Highway to the west. Primary access to TIA along South Tucson 
Boulevard from the north. 
                                                 
1
 Final Environmental Assessment for Land Acquisition for Runway 11R/29L at Tucson International Airport. Prepared by 
KPMG Peat Marwick. February 1991. 
2
 Final Environmental Assessment for Land Acquisition for Far Parallel Runway at Tucson International Airport. Prepared 
by CDM. June 2002. 
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The existing airfield consists of three active runways.  
1. Runway 11L-29R 
- Primary runway 
- Used by air carrier and military aircraft. 
 
2. Runway 3-21 
- Crosswind runway 
- Available when weather and wind conditions require its use 
 
3. Runway 11R-29L 
- Temporary runway, 75 feet wide 
- Used by general aviation aircraft 
 
The Air Traffic Control Tower is located approximately 1,000 feet northwest of the 
passenger terminal building. The passenger terminal complex, which includes 
the passenger terminal buildings, aircraft parking apron, and entrance and 
circulation roadways and automobile parking areas, covers a 55-acre area. The 
terminal building itself measures approximately 320,000 square feet. 
General Aviation facilities are located adjacent to the Executive Terminal, 
northwest of the passenger terminal complex, and in the area north of Runway 3-
21 and east of Old Nogales Highway. The Arizona Air National Guard’s 162nd 
Tactical Fighter Training Group is based on an area north of the airport between 
Runway 3-21 and Valencia Road. 
The vast majority of land in the immediate vicinity of the Master Plan Update 
projects is vacant and undeveloped desert. The developed areas to the north, 
west, and south of the airport are industrial and commercial. The areas south and 
southeast of the airport remain largely undeveloped, with several sand and 
gravel operations located south and east of the Hughes Access Road. 
Residential areas are primarily located north and northwest of the airport. 
Additional residential areas are also located south and east of the airport. The 
majority of land closely surrounding the airport is zoned for industrial uses. The 
land just beyond that is zoned residential.  
Davis-Monthan Air Force Base is located northeast of the airport. The area 
between the base and the airport is developed with a mix of residential, 
commercial, and industrial uses.  
The San Xavier District of the Tohono O’Odham Indian Reservation is located 
directly southwest of the airport. The area of the reservation closest to the airport, 
which is located along Old Nogales Highway, is developed as 
commercial/industrial and includes the San Xavier Industrial Park and the Desert 
Diamond Casino. West and south of this development is designated as grazing 
land in the Tohono O’Odham Land Use Plan. 
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4. Noise Compatibility 
The FAR Part 150 Noise Compatibility Program Update was completed in 1991 
as an update to the 1982 Airport Environs Plan.3 It consists of policies and 
implementation techniques for the high-noise-exposure area associated with 
Airport operations and overall policies and implementation techniques for the 
Airport environs area. Several of the noise abatement and mitigation 
recommendations from the Part 150 Update have been implemented or are in 
process through re-zonings, development plans, and modifications to City and 
County building codes, which include noise attenuation requirements adopted 
from the Uniform Building Code. 
The purpose of the recommended noise abatement measures is to minimize 
aircraft noise impacts on residents northwest of the airport by ensuring that 
airport users adhere to existing procedures, establishing new procedures, and 
providing appropriate procedural supervision and implementation review. The 
recommended noise mitigation measures are both remedial and preventative 
with the purpose of mitigating aircraft noise impacts on surrounding residents and 
discouraging development of new, incompatible land uses in the airport environs. 
There are also several techniques available to reduce construction noise impacts 
on surrounding communities. Examples include the installation of mufflers on 
trucks and construction equipment, turning off all equipment when not in use, and 
only allowing construction to take place between 7 a.m. and 7 p.m..  
Actual noise exposure impacts of construction and use of the Master Plan 
projects would be evaluated in the EIS. 
5. Air Quality 
The Tucson Air Planning Area is currently in attainment of the National Ambient 
Air Quality Standards (NAAQS for ozone (O3), sulfur dioxide (SO2), lead (Pb), 
nitrogen dioxide (NO2), and carbon monoxide (CO). Portions of the area are in 
nonattainment of the NAAQS for particulate matter less than 10 microns in 
diameter (PM10). 
A number of outside factors could affect airport emissions levels associated with 
construction and use of the Master Plan projects. For example, the U.S. 
Environmental Protection Agency is investigating aircraft emissions as a 
significant source of emissions in urban areas, and more stringent emission 
regulations are being discussed for aircraft engines. Aircraft ground support 
equipment is also a significant contributor to airport-related emissions. The 
conversion of this predominantly diesel-powered equipment to alternative fuels is 
                                                 
3
 FAR Part 150: Noise Compatibility Program Update for Tucson International Airport. Prepared by KPMG Peat Marwick. 
February 2001. 
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becoming more common at many airports located in regions where air quality is a 
major concern.  
There are also a number of techniques that can be used to reduce construction 
emissions. Examples include conveyor belt systems, off-site demolition, covering 
or watering loose materials and truck beds, and washing truck wheel wells before 
leaving the site. 
Actual air quality impacts of construction and use of the Master Plan projects 
would be evaluated in the EIS. 
6. Water Quality 
Sections 6.1 through 6.5 describe surface water, ground water, storm water, 
wastewater, floodplains, and intermittent wetlands associated with the existing 
airport. All potential future water quality effects are associated with the 
construction and use of the Master Plan projects. Most of these potential impacts 
could be mitigated through design considerations, controls during construction, 
and other mitigation measures. The EIS would address potential water quality 
impacts. 
Several permits, approvals, or certifications associated with water quality may be 
required prior to development of the Master Plan projects: 
?? Sole Source Aquifer - According to Section 1424(e) of the Safe 
Drinking Water Act, the EPA must be contacted if the following 
criteria are met: 
- The construction project is federally funded; and 
- The project site is located on or has the potential to 
contaminate an aquifer designated by the US Environmental 
Protection Agency (EPA) as a sole source aquifer. 
The Master Plan projects will likely be federally funded (either partly 
or wholly) and are located within the upper Santa Cruz and Avra 
Basin sole source aquifer designated area (49 CFR 2948). 
Therefore, EPA Region IX will be sent an agency contact letter 
when the EIS is prepared. After review of the project, EPA will 
either issue a letter of approval or require a mitigation plan before 
the project can proceed. ?? National Pollutant Discharge Elimination System (NPDES) Permit - 
Under the Clean Water Act, construction that disturbs one or more 
acres requires a Section 402 NPDES permit to minimize impacts 
from storm water runoff. The Master Plan projects would impact 
approximately 170 acres of land, which would most likely require a 
permit. The process includes submittal of a Notice of Intent to be 
covered under the construction general permit and the 
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development of a storm water pollution prevention plan indicating 
the procedures used to reduce or eliminate the potential impacts on 
water quality from construction activities. The airport has developed 
a Storm Water Pollution Prevention Plan for Construction Activities 
template that is used for all Tucson Airport Authority and tenant 
construction projects. ?? Section 404 Dredge and Fill Permit - Clean Water Act Section 404, 
under the jurisdiction of the Army Corps of Engineers, requires a 
permit be obtained for dredge and fill activities involving Waters of 
the U.S. Permitting may be accomplished under either a general 
permit or an individual permit. Decisions on the type of permit 
required will depend on the extent of impact from construction 
activities on effected Waters of the U.S. During the design phase of 
the Master Plan projects, it is recommended that proposed 
construction activities be discussed with the Army Corps of 
Engineers to determine actual permit requirements. Arizona 
Department of Environmental Quality may have to certify the 404 
permits according to the requirements of Section 401 of the Clean 
Water Act. The need for certification would be determined in the 
environmental phase. 
6.1 Surface Water 
There are no rivers or major streams in the vicinity of the airport. Runoff 
from the airport is conveyed by the Airport Wash, which flows from 
southeast to northwest toward the Santa Cruz River. There are no specific 
surface water-quality monitoring activities conducted at the airport. The 
2002 EA noted a trend toward fewer flow events of greater intensity 
between 1972 and 1982, which was attributed to urbanization in the 
watershed.  
Surface water contamination during construction and use of new facilities 
would be mitigated through the use of controls and by adherence to the 
airport’s General Storm Water Permit for Construction Activities and Multi-
Sector General Storm Water Permit for Air Transportation. 
6.2 Groundwater 
Groundwater flow in the airport area is from northwest to southeast. 
According to Arizona Department of Water Resources registration records, 
there are two wells that may be located within the northern area of the 
airport. Both wells are owned by the Arizona State Land Department and 
are registered as “exempt” for industrial water production. Complete 
delineation of these wells would be conducted as part of the EIS 
preparation process. 
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In 1981, volatile organic compounds were discovered in groundwater in 
southeast Tucson. Subsequent investigation delineated several 
groundwater plumes contaminated with trichloroethylene (TCE), and 
smaller amounts of dichloroethylene (DCE), chloroform, and chromium, 
underlying the airport. The site was listed on the National Priorities List in 
1982 as the Tucson International Airport Area Superfund site. The site 
covers approximately five square miles and includes a portion of the 
airport property as well as the Air Force Plant #44, Arizona Air National 
Guard facility, and the former West-Cap property, among others. 
The 2002 EA stated that remediation of the contaminated groundwater in 
the regional aquifer was ongoing at that time. It is believed that they have 
since been remediated, however this would be verified during the EIS 
preparation process. If they still exist, development in those areas will be 
limited until the issue is remediated. 
6.3 Storm Water 
The Tucson Airport Authority has a Multi-Sector General Permit for Air 
Transportation covering storm water discharges. The storm water 
detention basin is located northeast of the runway environment. No 
unusual storm water treatment problems have been documented and no 
capacity problems are anticipated in the near future. Evaluation of 
potential effects on storm water as part of construction and use of the 
Master Plan Update projects would be included in the EIS. 
6.4 Wastewater 
Pima County Wastewater Management treats all sanitary waste generated 
at the airport. The Tucson Airport Authority holds several Industrial 
Wastewater Discharge permits for such facilities as the vehicle wash rack, 
the field maintenance wash rack, and the Fire Station maintenance bays. 
No unusual wastewater treatment problems have been documented and 
no capacity problems are anticipated in the near future. Evaluation of 
potential effects on wastewater as part of construction and use of the 
Master Plan Update projects would be included in the EIS. 
6.5 Floodplains and Wetlands 
Portions of the channels of Airport Wash are located within the 100-year 
flood zone and contain riparian (i.e. intermittent wetland) corridors. 
According to county regulations governing development in floodplains and 
riparian areas (Chapter 16.04 of the Pima County Code), construction of 
the Master Plan projects would require a Floodplain Use Permit and 
mitigation for any areas over one-third of an acre disturbed. 
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Evaluation of potential effects on floodplains and riparian corridors as part 
of construction and use of the Master Plan Update projects would be 
included in the EIS. 
7. Vegetation 
As stated in Section 6.5, Floodplains and Wetlands, the Airport Wash supports 
a riparian corridor, which provides important cover and nesting habitats for many 
wildlife species, especially migratory birds. The riparian corridors also function as 
movement corridors for many wildlife species. Healthy riparian communities also 
perform an important erosion control function. Regardless what may or may not 
be in the Airport Wash today, a new survey would be conducted to determine 
potential impacts to riparian vegetation. This survey information would then be 
included in the EIS. 
Permits under the following programs may be required prior to development of 
the Master Plan Update projects.  
?? Native Plant Preservation Plan (NPPP) - As per the requirements of 
the Pima County NPPP (Ordinance No. 1998-39), an NPPP is 
required on sites for which a grading plan is required or the total 
area covered by all grading permits is 14,000 square feet or more. ?? Arizona Native Plant Law (ANPL) - The ANPL protects plants at 
some level on all lands, regardless of ownership. When the 
environmental documentation for the Master Plan Update projects 
is developed, a notice of intent to clear land per the requirements of 
the ANPL would be submitted to the Arizona Department of 
Agriculture (ADA). Following confirmation from the ADA, a salvage 
permit and tags would be required before any plants are salvaged 
from the area. Salvage and removal are generally restricted to 
those individual plants judged to be of medium-to-high quality and 
possessing moderate-to-high transplant potential. 
8. Threatened and Endangered Species 
Pima pineapple cactus, which is listed as endangered by the U.S. Fish and 
Wildlife Service, has a relatively high potential to occur, but has not been 
observed in the project area. Since the Pima pineapple cactus could potentially 
exist in the project area, surveys would be conducted according to full standard 
protocol in cooperation with the U.S. Fish and Wildlife Service, prior to 
development of the Master Plan Update projects. Survey results would then be 
incorporated into the EIS.  
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9. General Wildlife 
The following mammals have been observed on airport property: 
?? Black-tailed jack rabbit (Lepus californicus) ?? Coyote (Canis latrans) ?? Desert cottontail (Sylvilagus audubonii) ?? Javelina (Tayasu tajacu) ?? Mule deer (Odocoileus hemionus) ?? Round-tailed ground squirrel (Citellus tereticaudus) ?? White-throated wood rat (Neotoma albigula)  
The following bird species (both game and non-game) have also been observed 
on airport property: 
?? American kestrel (Falco sparverius) ?? Burrowing owl (Athene cunicularia) ?? Gambel’s quail (Callipepla gambelii) ?? Great-horned owl (bubo virginianus) ?? Mourning dove (Zenaida macoura) ?? Red-tailed hawk (Buteo jamaicensis) ?? Turkey vulture (Cathartes aura) 
Indirect impacts to wildlife could include noise disturbance from construction and 
use of the Master Plan projects, which could result in the displacement of some 
wildlife. However, given the relative abundance of these species elsewhere, it is 
extremely unlikely that there would be any population-level or cumulative adverse 
impacts to wildlife in the Tucson Basin. Potential impacts of the development of 
the Master Plan Update projects would be evaluated during the EIS process. 
10. Archaeological Resources 
An area of hangars on the south side of the airport, which were constructed in 
1942, is planned for inclusion on the National Register of Historic Places. The 
potential effects of the Master Plan Update projects on this site would be 
evaluated as part of the EIS preparation process. A National Historic Landmark, 
San Xavier del Bac, is located approximately three miles west of the airport. The 
potential effects of the Master Plan Update projects on this site would be 
evaluated in the EIS. 
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Several artifact sites are known to be located on airport property. Most sites are 
isolated occurrences. Additional archeological surveys in the proposed 
development areas would be performed for inclusion in the EIS. 
11. Social Impacts 
No significant adverse social impacts are expected to result from development of 
the Master Plan Update projects because no relocation of residences or 
businesses would be required. However, an in-depth analysis of potential social 
impacts associated with these projects would be conducted for inclusion in the 
EIS. 
12. Induced Socioeconomic Impacts 
This impact category generally applies to airport development proposals that 
might impact surrounding communities through shifts in patterns of population 
movement and growth, public service demands, changes in business, and/or 
economic activity. Development of the Master Plan Update is not expected to 
have significant adverse socioeconomic impacts. However, an in-depth analysis 
of potential induced socioeconomic impacts associated with the Master Plan 
Update would be conducted for inclusion in the EIS. 
13. Conclusion 
Based on this environmental overview, the development of the proposed Master 
Plan Update projects at Tucson International Airport is not expected to have 
significant adverse environmental impacts, however the final determination of 
impacts, mitigation requirements, and permitting will be disclosed for each project 
in the appropriate environmental documentation as determined by the FAA and 
as required by the National Environmental Policy Act of 1969.  
It is likely that the proposed runway relocation project will require the preparation 
of an EIS.  The remainder of the proposed projects would also require 
environmental approval through the preparation of a Categorical Exclusion 
Checklist (at a minimum), or a documented Categorical Exclusion (typically 
referred to as an Environmental Review or White Paper analysis) or an EA. Since 
it is the FAA that will determine which type of environmental documentation will 
be required for each potential project, it is recommended that airport staff discuss 
each project with the agency as early as possible to make certain there is 
sufficient time to obtain the environmental approval before construction is 
initiated. 
The environmental categories that may require environmental surveys, 
approvals, and permitting actions are listed below. Coordination with appropriate 
environmental regulatory agencies would also take place.  
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 ?? Water Quality 
- Construction in Sole Source Aquifer designated area requires 
EPA approval 
- National Pollutant Discharge Elimination System (NPDES) 
Permit required to minimize storm water runoff in construction 
areas that disturb one or more acres 
- Section 404 Dredge and Fill Permit required for dredge and fill 
activities involving Waters of the U.S. 
 ?? Floodplains and Wetlands 
- Floodplain Use Permit and mitigation required for construction 
in floodplains and intermittent wetland corridors with more than 
one-third of an acre disturbed 
 ?? Vegetation 
- Native Plant Preservation Plan required on sites for which a 
grading plan is required or the total area covered by all 
grading permits is 14,000 square feet or more 
- Arizona Native Plant Law requires Arizona Department of 
Agriculture approval and salvage permit before relocation of 
plants from a construction area 
 ?? Noise Compatibility 
- Typically an important community issue, especially during 
airport development projects 
- Requisite computer modeling (Integrated Noise Model, or 
INM) would identify potential impacts 
- Appropriate measures recommended to reduce construction 
noise impacts on surrounding communities 
 ?? Air Quality 
- Typically an important community issue, especially during 
airport development projects 
- Requisite computer modeling (Emission Dispersion Modeling 
System, or EDMS) would identify potential impacts 
- Appropriate measures recommended to reduce construction 
air quality impacts on surrounding communities 
 
Appropriate surveys and coordination with environmental regulatory agencies 
would need to be conducted in the environmental documentation in order to 
assess potential impacts of the proposed projects on threatened and endangered 
species, general wildlife, and archeological resources on airport property and in 
the surrounding area. Potential social impacts and induced socioeconomic 
impacts would also be evaluated as part of the EIS process. 
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No potential impacts are expected in the areas of surface water, groundwater, 
storm water, and wastewater due to permits and controls already in place at 
Tucson International Airport. This would be verified during the EIS preparation 
process, however. If potential impacts exist, development in those areas will be 
limited until the issue is remediated. 
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APPENDIX A: CLEAR ZONE POLICY 
 
 
BACKGROUND 
 
With increased development on the horizon, it was timely to revisit and document 
TAA’s Clear Zone Policy to ensure the policy most effectively responds to the 
safety and long term development needs at Tucson International Airport (TIA).  
Documentation of TIA’s initial Clear Zone Policy dates back to 1979.  Since that 
time, several Master Plan Updates have been completed.  Most recent Master 
Plan efforts suggested that the dimension and sizing of the Clear Zone areas 
needed to be clearly and appropriately defined.  
 
To develop this Clear Zone Policy, research on practices and policies of other 
airports was conducted, local airport ordinances were revisited, and 
documentation gathered from previous Master Plan efforts. 
 
CLEAR ZONE POLICY  
 
TAA’s Clear Zone Policy states that no structures or other development shall be 
located within the Runway Protection Zones (RPZs) or Extended Clear Zones 
with the permissible exception of roadways and navigational aids.  The Extended 
Clear Zone is defined as the area extending beyond the RPZ in a line parallel to 
the existing runway centerline continuing to either the TIA property boundary or 
major roadway, whichever is met first (see attached exhibit).  This applies to all 
runways at TIA.  
 
Runway Protection Zone 
 
 The Runway Protection Zones (RPZ’s) are defined by the Federal Aviation 
Administration and are the trapezoidal shaped areas located at each runway end.   
(See attached exhibit.)    Per AC150/5300-13, the function of the RPZ is to 
enhance the protection of people and property on the ground.  This is achieved 
through airport owner control over RPZ’s.  Such control includes clearing (and 
maintaining them clear) of incompatible objects and activities.   If such clearance 
is not possible, some uses are permitted by FAA providing they do not attract 
wildlife, are outside of the Runway Obstacle Free Area, and do not interfere with 
navigational aids.    
 
The Runway Protection Zones (RPZ) shall be kept clear of all structures or other 
development.  Permissible exceptions include roadways and navigational aids.   
Structures located in RPZ’s of future runways shall be removed as such runways 
are developed. 
December 2004  Appendix A - Page 1 
   
 Tucson International Airport 
Master Plan Update  Clear Zone Policy 
 
Tucson Airport Authority  Clear Zone Policy 
Extended Clear Zone 
 
The Extended Clear Zone is defined as the area extending beyond the RPZ in a 
line parallel to the existing runway centerline continuing to either the TIA property 
boundary or major roadway, whichever is met first.  (See Exhibit A-1).   
 
This area definition uses the FAA defined RPZ’s widest point as a basis.  The 
RPZ width is based on longstanding FAA safety standards.  The Clear Zone 
Policy extends this width parallel to the extended runway centerline in a 
rectangular area that corresponds to the shape of the City of Tucson’s and Pima 
County’s airport “Compatible Use Zones.”  These zones were established 
through a rigorous planning process and echo the shape of military “Accident 
Potential Zones” defined by the Department of Defense.  Off airport property, 
Compatible Use Zones restrict uses of property that are most sensitive to aircraft 
accident potential.  By keeping corresponding areas on TIA property clear of 
development, TAA enhances the protections provided by off airport zoning 
requirements.   
 
While there is no FAA guidance on Extended Clear Zones, TIA Master Plans 
since 1979 have recommended that these areas be kept clear of structures, with 
certain exceptions as defined below.   
 
Structures and other development shall not be located substantially within 
Extended Clear Zones with the permissible exception of roadways and 
navigational aids.  In addition, parking is defined as a compatible use for the 
Extended Clear Zone as well as compatible low-density recreational activities.   
Structures that are substantially within Extended Clear Zones of future runways 
shall be removed as such runways are developed.      
 
SUMMARY/CONCLUSION 
 
The purpose of the Clear Zone Policy is to minimize the impact of aircraft 
operations on development and effectively respond to safety and long term 
development needs at Tucson International Airport.   Protecting these areas, 
promotes the safety of aircraft passengers and operators and enables TAA to 
maintain the long-term viability of Tucson International Airport.   
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APPENDIX B: BENEFIT COST ANALYSIS 
RUNWAY 11R-29L RELOCATION 
1. 
2. 
Purpose and Context 
As part of the planning process, the decision to undertake an airport 
development project should be based on the determination that benefits gained 
from the project outweigh the project costs.  For airport projects aimed at 
improving capacity and operational efficiency the Federal Aviation Administration 
provides guidelines for conducting such a Benefit Cost Analysis (BCA). 
In 2003, the Tucson Airport Authority (TAA) determined the need to conduct a 
BCA for a runway relocation project at Tucson International Airport (TIA).  Annual 
aircraft operations had reached a level of 272,650 in 2002, nearing TIA’s 80% 
capacity estimate of 280,000 annual operations.  Concurrently, the TAA also 
initiated a Master Plan Update, which among other tasks, included an update of 
the Airport’s forecast and a reassessment of the existing airport capacity.  These 
Master Plan analyses confirmed that it was time to assess the feasibility and 
timing of the proposed Runway 11R-29L relocation project. 
This document presents the assumptions and results of the BCA for the Runway 
11R-29L relocation project.  The analysis has been conducted in accordance 
with the FAA Airport Benefit-Cost Analysis Guidance document dated June 2, 
1997 and updated December 15, 1999.   
A summary of findings is presented first, followed by the details of the project, 
and the benefit/cost evaluation. 
Summary of Findings 
The BCA analysis for the Runway 11R-29L relocation project at TIA, described in 
Section 4, indicates that the project benefits outweigh the project costs for either 
an asphalt or a concrete runway on the basis of the assumptions and 
considerations described in this document.  Since the specific costs for facility 
relocation could not be confirmed at this time, a range representing the 
anticipated cost scenarios was applied.  The specific ratio of benefits versus 
costs ranges from 1.08 to 1.33, for an asphalt pavement runway and 1.02 to 1.23 
for a concrete pavement runway, respectively. 
Key project benefits include: 
?? Reduced delays and improved efficiency from increased air carrier runway 
capacity under “normal” operating conditions. 
?? Reduced delays and operational impacts during closure. 
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 ?? Reduced delays and operational impacts from potential single events that 
result in the temporary closure of Runway 11L-29R. 
Project costs include construction of the runway, acquisition of land south of the 
airport from the current property line east to Hughes Access Road, and the 
clearing of existing structures including a stand-alone apron and a series of 
bunkers. 
Key assumptions in the operational and financial evaluation of the project 
include: 
?? TIA operations increase at 0.8% and passengers at 2.4% annually through 
2023. 
?? Existing Runway 11L-29R requires partial or complete reconstruction 
within 5-8 yrs. 
?? Asphalt runways rehabilitation cycle is 12 years.  Concrete runway life is 
30 years. 
?? O&M expenses increase by 11% with relocated/upgraded Runway 11R-
29L. 
?? BCA valuation period is 2003-2040 based on the likely useful life of the 
relocated/upgraded concrete runway. 
3. Goals and Objectives 
The objective of this project is to enhance the capacity of the airport’s runway 
system to meet aviation demand throughout the 2023 planning period and 
beyond.  Moreover, given the unique relationship between commercial 
passenger activity, general aviation activity, and military operations at TIA, this 
runway project is intended to facilitate the coordinated operation of these three 
segments of demand.   The relocated runway would also provide added flexibility 
to enable the Airport to provide uninterrupted service during regularly scheduled 
maintenance of the Airport’s primary air carrier runway.  This will enable the 
Airport to continue serving its military and civilian air transportation mission 
during maintenance closures of Runway 11L-29R.  The flexibility and redundancy 
of a second air carrier runway will further improve performance by eliminating the 
closure of the Airport, or the need to severely reduce payload during anomalous 
conditions, such as during maintenance and repairs to the arresting cables on 
the Airport’s primary runway, which often result in runway closures. 
The relocated and upgraded runway would improve operations at TIA by allowing 
air carrier operators to land and depart from the proposed Runway 11R-29L 
when the existing main air carrier runway is occupied by other aircraft, or closed 
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due to construction, maintenance, or operational incidents1.  The proposed 
runway would be longer than the existing Runway 3-21, allowing carriers to 
operate with higher payloads than on 3-21.  Land compatibility issues and 
airspace restrictions further limit the use of Runway 3-21 as a secondary air 
carrier runway at TIA.   
This project is compatible with the airport’s long-term land use plan, and it 
ensures balance between the capacity of the airside and landside components of 
the airport.  It also complies with all FAA criteria for maintaining a safe, secure 
and efficient operation. 
4. 
5. 
                                                
Project Description 
The proposed runway project consists of relocating Runway 11R-29L 450 feet to 
the south of its existing location.  The relocated runway would be 150 feet wide 
and 11,000 feet in length and upgraded for use by Group V air carrier operations, 
in addition to general aviation aircraft.  Existing Runway 11R-29L would be 
converted back to Taxiway B and extended approximately 4,000 to the east to 
run the full length of the relocated runway.     
The resulting centerline separation between Runway 11L-29R and relocated 
Runway 11R-29L would be 1,156 feet, see Exhibit B-1.  The relocated runway 
would have ILS capability including MALSR installations, PAPIs, REILs, and 
HIRLs, in both directions. 
In addition to the runway relocation, the proposed project includes the acquisition 
of approximately 225 acres immediately adjacent to airport property, in the 
southeast corner of the airport between the current property line and Hughes 
Access Road.  Existing structures in the acquisition area currently utilized by 
Raytheon Missile Systems Co., including a cargo loading apron and several 
ammunition storage bunkers, may need to be demolished and/or relocated.   
It is assumed that the proposed project, including land acquisition, environmental 
surveys, permitting, design, and construction would be complete by end of year 
2010.  The relocated Runway 11R-29L would be available for use in year 2011. 
Definition of Base Case 
The benefits of the proposed project are measured relative to a ‘base case’ that 
represents what the facilities and operations at TIA would be if the project was 
not completed.  Future operational performance is then measured ‘with’ and 
‘without’ the project to determine the incremental benefits and costs attributable 
to the project. 
 
1
 / Runway 11L-29R is equipped with arresting gear for military operations.  Occasionally this equipment jams, thereby 
requiring a closure of  the runway for arresting gear repair and maintenance.   
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The base case assumes no major airside infrastructure beyond that currently in 
place at TIA.    It is assumed in the base case that forecast aviation activity is 
accommodated by the existing airside facilities with the existing operational 
procedures.  These assumptions are further defined in the following section. 
6. Assumptions 
The various factors assumed in the operational and financial analysis of the 
proposed project are discussed in the following paragraphs.  Table B-1 (on the 
following page) summarizes key assumptions. 
6.1 Forecast Demand 
Three of four planning demand levels (PDL) or levels of activity were 
analyzed as part of the BCA; planning levels 1, 2, and 4.  These PDLs 
correspond to the Airport’s forecast of activity for years 2008, 2013 and 
2023, approved by the FAA, and used to make future expansion and 
development decisions. 
 
The annual operations and passengers associated with each of the planning 
levels are shown in Table B-2.  Operations are broken down by type of 
operation:  Air Carrier, Commuter/Air Taxi, All-Cargo, Aviation and Military 
operations.  Military operations were capped under the term of an existing 
agreement between TIA and the Arizona Air National Guard (AANG).  
 
Table B-2 
Planning Demand Levels 
 
 Planning Demand Levels (Approximate Year) 
Demand Component 1 (2008) 2 (2013) 3 (2018) 4 (2023) 
 
 Enplanements 2,089,000 2,360,000 2,647,000 2,947,000 
   
 Operations  
 Air Carrier 36,000 39,100 41,900 44,700 
 Commuter/Air Taxi 20,100 22,300 22,800 22,800 
 All-Cargo 2,150 2,320 2,500 2,690 
 General Aviation 179,100 184,100 189,100 194,100 
 Military 50,000 50,000 50,000 50,000 
   
 Total Operations 287,350 297,820 306,300 314,290 
Source: Landrum & Brown, 2004 
 
The same forecast demand is anticipated at TIA under the base case 
scenario and with the proposed project. 
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Table B-1 
BCA General Assumptions Summary 
 
 
General Assumptions 
Runway opening date 2011
Design & Construction Period 2008-2010
Concrete Runway life (used for new 11R-29L concrete 
runway) 30 years
Asphalt Runway Rehab cycle (used for existing 11L-29R 
and new 11R-29L asphalt runway) 12 years
Valuation period 2003-2040
Discount rate 7%
No escalation included per BCA guidelines (sensitivity 
test shows that escalation is not a critical factor - small 
impact with or without escalation)  
 
Project Development Costs (in 2003 dollars) 
Asphalt Runway $       53,440,000
Concrete Runway $       62,600,000
Land Acquisition $         3,000,000
Facility Demolition/Relocation $       20,000,000
 
Maintenance Costs 
Estimated Current Annual O&M $            100,000 
Current Acres                      256
Project Acres 27
Project Annual O&M – Asphalt  $              10,500 
Project Annual O&M – Concrete  $              10,500 
Asphalt Runway Rehab Cost (applied to rehab of 11R-
29L in 2022 and 2034  $       7,000,000 
   
Runway (11L 29R) Closure due to Single Events 
Runway Closure Duration (minutes)                          30 
No. Annual Occurrences                          36 
  
Runway 11L 29R Closure for Reconstruction/Rehabilitation 
Runway Closure Duration (days)                        30 
Additional flight time/delay (mins)                        90 
Year of Construction                          2006, 2018 and 2030
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The Airport’s forecast are further compared to the FAA’s Draft 2003 TUS 
APO Terminal Area Forecast for the years 2009 and 2016 in Table B-3.  As 
shown, the Airport’s forecast are within 10 percent variance of the FAA’s 
Terminal Area Forecast. 
 
Table B-3 
Comparison of TUS Forecast to Draft 2003 TUS APO Terminal Area 
Forecast 
 
Operations 2009 2016
Large Passenger Aircraft Operations 36,700 40,700
Commuter Aircraft Operations 15,400 16,700
Large Aircraft - Cargo operations 2,190 2,430
Small Aircraft – Cargo Operations 1,000 1,000
Air Taxi Operations 5,100 5,100
Total Commercial Operations plus Air Taxi 60,390 65,930
APO Preliminary TAF 59,022 64,533
Variance (%) 2.3% 2.2%
General Aviation & Military 230,100 237,100
Total Operations 290,490 303,030
APO Preliminary TAF 285,178 299,024
Variance (%) 1.9% 1.3%
Carrier Passengers  1,558,000 1,793,900
Commuter Passengers  577,400 733,000
Total Passengers 2,136,000 2,527,000
APO Preliminary TAF 1,936,023 2,287,494
Variance (%) 10.3% 10.5%
Design day demand profiles were developed to quantify the benefits of the 
proposed project.  These profiles are representative of a 24-hour flight schedule 
including military, cargo and general aviation operations.   Exhibit B-2 shows the 
design day hourly distribution of the existing activity level as well as the initial 
(2008) and final (2023) planning demand levels, by arrivals, departures, and total 
operations.  Design day hourly distributions derived from the annual planning 
levels and used in the demand\capacity model correspond to years 2008, 2013, 
and 2023.   The peak hour for arrivals and departures in 2023, occur at 9:00 a.m. 
with 56 and 59 operations respectively.  The combined peak hour total of 115 
operations is the maximum number of operations per hour in the forecast. 
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6.2 Airside Operations 
There are currently three runways at Tucson International Airport.  Runway 
11L-29R (10,996 feet long by 150 feet wide) is the primary runway for air 
carrier and military operations when weather conditions permit.  Runway 
11R-29L (8,408 feet long by 75 feet wide) is used primarily by general 
aviation aircraft.  The distance between Runway 11L-29R and Runway 11R-
29L is approximately 700 feet.  The third runway is a crosswind runway 
oriented in the 3-21 direction and measures 7,000 feet long by 150 feet 
wide.  Adverse wind conditions occasionally result in the use of Runway 3-
21 as the primary runway (.14% of the year based on weather/wind data). 
General aviation aircraft also use this runway for convenience when 
conditions allow. 
 
The south flow configuration, using Runways 11L and 11R, is the most used 
configuration.  This is primarily due to TAA’s preferential runway use policy.  
In the winter, the Airport is mostly in south flow.  The north flow 
configuration, using Runways 29R and 29L is used when tail winds exceed 
10 knots or if Davis-Monthan Air Force Base (DM) is operating in north flow.  
In the summer, the Airport operates in south flow until noon, then it switches 
to north flow and remains in this configuration until 9:00-10:00 p.m. due to 
DM.  At 10:00 p.m., TIA switches back to south flow.  Crosswind limits for 
use of Runway 3-21 are 20 knots.  In April and May, Air Traffic Control 
(ATC) occasionally operates full days on Runway 3-21 with some use of 
Runway 11-29. 
6.3 Airfield Maintenance/Rehabilitation 
TIA’s main air carrier Runway 11L–29R will require partial or complete 
reconstruction within the next 5 years.  TAA has recently completed a 
pavement assessment for runway 11L-29R determining that rehabilitation of 
the runway will need to occur in 2006.  When the rehabilitation takes place, 
airport operations will be impacted, given that Runway 11L-29R is the 
primary air carrier runway.    However, while the Airport will take steps to 
minimize operational impacts during construction, it is most likely that 
Runway 11L-29R will be closed temporarily during construction. 
For purposes of the BCA, it was assumed that the runway would be closed 
for 30 calendar days, and that rehabilitation of asphalt runways will need to 
be undertaken every 12 years.  The first rehab of Runway 11L-29R will 
occur in 2006, and relocated/upgraded Runway 11L-29R will not yet be in 
place to eliveate construction impacts.  By the time 11L-29R requires 
rehabilitation again, in 2018, 11R-29L will be in place, the impact of closing 
Runway 11R-29L for rehabilitation will be reduced significantly: 
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 ?? Air carrier operators will be able to use the upgraded runway while the 
main runway is closed. 
?? The AANG will avoid having to relocate to another base.  Without the 
project, the AANG will relocate to the nearby Davis-Monthan facility, which 
has been done in the past.  
The BCA further assumes a rehabilitation cycle of 12 years for asphalt and 
30 years for concrete. Therefore, the proposed asphalt alternative 
includes the cost of rehabilitation 12 years after its initial construction.   
7. Alternatives 
Two alternatives to the project, as defined in Section 4, were examined: 
?? Relocation and upgrade along the same runway centerline as the 
proposed project, but with reduced length and/or width to lower the cost of 
the project. 
?? Relocation to the north side of the airfield, north of the existing terminal 
area, to potentially reduce land acquisition and demolition costs. 
These alternatives were not considered further after initial evaluation for the 
following reasons: 
?? Reducing the runway length or width, from that proposed, reduces the 
potential benefits by limiting certain aircraft from using the runway, or 
limiting payload. 
?? Relocation to the north airfield would result in substantially higher capital 
costs and operating expenses because of the need for additional 
taxiways, roads and other supporting infrastructure. 
8. Project Benefits 
The benefits anticipated from the proposed project were quantified in terms of 
reduced delay.  Industry operating costs were then applied to the delay reduction 
to estimate the project benefit in dollars.  The quantitative analysis of benefits is 
presented in the following sections. 
8.1  Delay Savings under Standard Operating Conditions 
Aircraft delays are incurred when demand exceeds capacity.  Typically, 
aircraft delays are experienced during peak periods, when a large number 
of flights are scheduled to occur in a short time window.  As the number of 
aircraft operations at the Airport increases over time, this situation would 
occur more often throughout the day, thus increasing total delay.  When 
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demand begins to exceed capacity for sustained periods of time, delays 
increase exponentially.  
The proposed project reduces delays by accommodating operations that 
otherwise would have to wait in queue (for landing or takeoff) to use the 
main air carrier runway (see Section 4).  This anticipated delay reduction 
with the project was estimated using a queuing model that compares 
scheduled demand against the capacity of the runway system (in 5-minute 
intervals), and computes the delay associated with operations that cannot 
be accommodated at their scheduled time. 
The total demand in 5-minute intervals for the ultimate planning level is 
depicted by arrival and by departure in Exhibit B-3.  The peak 5-minute 
demand is 17 operations occurring in the 1400 hour.  The hourly capacity 
for the runway system was determined based on the FAA’s Advisory 
Circular 150/5060-5, Change 2, Airport Capacity and Delay.  Hourly VFR 
capacity is computed to be 115-120 operations per hour under existing 
conditions.  IFR conditions do not significantly affect capacity at TIA, as they 
only occur 0.3 percent of the time. 
The delays generated through the queuing model for each modeled year 
are presented in Table B-4.  In both the existing and proposed scenarios, 
delay for the years not modeled was interpolated.  By year 2023, there is an 
average delay benefit of 0.54 minutes per operation between the proposed 
and the existing scenarios.  The delay benefit is due to the ability to assign 
air carrier operations to Runway 11R-29L in order to balance demand 
between the two parallel runways. 
Table B-4 
Summary of Aircraft Delay Study Findings 
 
 Average Delay per Aircraft 
 
Year 
Forecast Operations Existing Conditions Proposed Airfield 
2008 287,350 0.92 0.57 
2013 297,820 1.26 0.78 
2023 314,290 1.61 1.07 
Source: Landrum & Brown, 2003 
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8.2 Benefits During Runway Closures 
The proposed project also minimizes operational impacts from the 
anticipated reconstruction of the main air carrier Runway 11L-29R.  As 
discussed earlier (Section 6), TAA anticipates closing the main runway for 
its reconstruction/rehabilitation in 2006, and in 12 year increments beyond 
2006.  With the project, reduced impacts during the closure of the main 
Runway 11L-29R for reconstruction include: 
?? Reduced delays. 
?? Minimum payload or non-stop air service restrictions. 
?? Reduced noise impacts from limited additional use of Runway 3-21. 
?? Reduced operational impacts to AANG (10% afterburn restriction on 
Runway 3-21). 
?? Avoid costly temporary relocation of AANG operations to DM. 
?? Avoid further operational payload restrictions if construction period 
goes through hot summer season. 
?? Avoid potential Airport closure to air carrier operations if winds or other 
conditions do not permit use of Runway 3-21. 
The proposed project would also minimize operational impacts from 
potential single events that render Runway 11L-29R inoperable.  The 
benefits are the same as presented above, although impacts would not be 
as severe due to the shorter duration of the event.  Single events can 
include arresting gear malfunction and disabled aircraft, which may close 
the runway, or prevent the use of the runway, for long periods of time. 
The project benefits during runway closures were quantified on the basis of 
the following assumptions: 
?? Runway 11L-29R would be closed for 30 days during rehabilitation. 
?? Single events occur 36 times a year and prevent the use of Runway 
11L-29R for approximately 30 minutes each. 
?? Without the project, when Runway 11L-29R is closed for rehabilitation 
(several days), air carrier operators would use Runway 3-21. 
?? Due to the limited length of Runway 3-21, aircraft that cannot depart at 
or below 90% of take-off weight on Runway 3-21 would temporarily 
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change non-stop service to one-stop service.  The additional travel 
time of 90 minutes (including approach, time at the gate, and 
departure) is treated as delay for these flights.Without the project, 
when Runway 11L-29R is unusable (or closed) due to single events, 
air carrier operators would use Runway 3-21 for aircraft than can 
depart on this runway at or below 90% of take-off weight.  Otherwise, 
aircraft would be delayed until Runway 11L-29R is available. 
8.3 Other Operational Benefits 
Other operational benefits from the project, that are not easily quantifiable, 
include: 
?? Eliminating current pilot confusion on approach to 11R-29L due to 
close spacing between the parallel runways. 
?? Minimize opportunity for runway incursions by providing a parallel 
taxiway between the runways for staging arrival aircraft on the 
outboard runway. 
?? Increased flexibility to accommodate the varied user mix at TIA (large 
presence by commercial passenger, general aviation and military 
operators) 
?? Eliminate potential AANG inability to accomplish mission (missing slots 
repeatedly). 
?? System benefits – Improvements to the overall NAS by reducing 
delays at TIA. 
8.4 Quantification of Annual Benefits 
The annual benefits with the proposed project were quantified by calculating 
and adding the value (in dollars) of reduced aircraft delay and reduced 
passenger delay for the conditions described in the previous sections. 
The value of reduced aircraft delay equates to reduced operating costs.  It is 
calculated by multiplying the average reduction in delay per operation, by 
the number of annual operations, and by the operating cost per minute of 
delay.  Operating costs per minute were estimated using actual airline 
operating cost data for the actual and forecast fleet at TIA.  These result in 
$31.92 per minute in year 2003, and $28.97 per minute in year 2023.  
In accordance with FAA guidelines the value of passenger delay (or time) 
was calculated by multiplying the average delay reduction by the number of 
annual passengers, and by the value of passenger time ($28.60 per 
passenger hour in year 2000 dollars) 
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Annual benefits in reduced delays for aircraft operations and passengers 
are presented in Table B-5 (on the following page). 
9. Project Costs 
Costs associated with the project include capital development costs, annual 
Operation and Maintenance (O&M) costs, and runway rehabilitation costs. 
Capital development costs were obtained from TAA from previous estimates.  
These are: ?? Asphalt Runway -  $53.44 Million 
?? Concrete Runway - $62.60 Million 
?? Land Acquisition - $3 Million 
?? Demolition/Facility Relocation - $20 Million 
Costs are expressed in 2003 dollars and include soft costs and contingency, but 
do not include escalation. 
O&M costs were estimated based on current airfield O&M costs, prorated to 
account for the increased pavement. 
The project would increase total pavement by 27 acres, from 256 current acres, 
or approximately 10.5 percent.  As shown below in Table B-6, historical average 
annual O&M cost (1997-2003) was $90,286.  An increase of 10.5 percent was 
applied to a base of $100,000 annual O&M cost, to derive the annual increase in 
O&M costs with the project.  This increase is estimated to be $10,500 per year. 
Table B-6 
Approximate Historical Maintenance Costs (1997-2003) 
 
 Year O&M Cost 
 1997 $              98,500 
 1998 $              91,500 
 1999 $              54,700 
 2000 $              76,700 
 2001 $            101,000 
 2002 $            108,000 
 2003 $          101,600 
 Existing Average O&M Cost $              90,286 
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Table B-5 
Project Benefits 
 
  Aircraft Passenger  Runway Closure   
  Delay Delay  Delay Savings Benefits Total Project 
Year Savings Savings Single Event Rehabilitation Benefits 
2003  $                 -   $               -   $               -   $               -   $                 -  
2004  $                 -   $               -   $               -   $               -   $                 -  
2005  $                 -   $               -   $               -   $               -   $                 -  
2006  $                 -   $               -   $               -   $               -   $                 -  
2007  $                 -   $               -   $               -   $               -   $                 -  
2008  $                 -   $               -   $               -   $               -   $                 -  
2009  $                 -   $               -   $               -   $               -   $                 -  
2010  $                 -   $               -   $               -   $               -   $                 -  
2011  $    3,772,000   $     975,000   $     213,000   $               -   $    4,960,000  
2012  $    4,001,000   $  1,060,000   $     214,000   $               -   $    5,275,000  
2013  $    4,229,000   $  1,148,000   $     214,000   $               -   $    5,591,000  
2014  $    4,300,000   $  1,190,000   $     214,000   $               -   $    5,704,000  
2015  $    4,370,000   $  1,233,000   $     215,000   $               -   $    5,818,000  
2016  $    4,437,000   $  1,276,000   $     230,000   $               -   $    5,943,000  
2017  $    4,505,000   $  1,322,000   $     244,000   $               -   $    6,071,000  
2018  $    4,574,000   $  1,368,000   $     258,000   $  5,598,000   $  11,798,000  
2019  $    4,642,000   $  1,416,000   $     272,000   $               -   $    6,330,000  
2020  $    4,711,000   $  1,464,000   $     286,000   $               -   $    6,461,000  
2021  $    4,781,000   $  1,513,000   $     300,000   $               -   $    6,594,000  
2022  $    4,850,000   $  1,563,000   $     314,000   $               -   $    6,727,000  
2023  $    4,917,000   $  1,613,000   $     543,000   $               -   $    7,073,000  
2024  $    4,984,000   $  1,666,000   $     597,000   $               -   $    7,247,000  
2025  $    5,051,000   $  1,721,000   $     655,000   $               -   $    7,427,000  
2026  $    5,116,000   $  1,777,000   $     720,000   $               -   $    7,613,000  
2027  $    5,181,000   $  1,834,000   $     791,000   $               -   $    7,806,000  
2028  $    5,245,000   $  1,892,000   $     869,000   $               -   $    8,006,000  
2029  $    5,308,000   $  1,951,000   $     955,000   $               -   $    8,214,000  
2030  $    5,370,000   $  2,011,000   $  1,049,000   $22,733,000   $  31,163,000  
2031  $    5,430,000   $  2,073,000   $  1,153,000   $               -   $    8,656,000  
2032  $    5,489,000   $  2,135,000   $  1,267,000   $               -   $    8,891,000  
2033  $    5,546,000   $  2,199,000   $  1,393,000   $               -   $    9,138,000  
2034  $    5,601,000   $  2,263,000   $  1,531,000   $               -   $    9,395,000  
2035  $    5,654,000   $  2,328,000   $  1,683,000   $               -   $    9,665,000  
2036  $    5,705,000   $  2,394,000   $  1,850,000   $               -   $    9,949,000  
2037  $    5,753,000   $  2,460,000   $  2,035,000   $               -   $  10,248,000  
2038  $    5,799,000   $  2,527,000   $  2,237,000   $               -   $  10,563,000  
2039  $    5,842,000   $  2,595,000   $  2,460,000   $               -   $  10,897,000  
2040  $    5,882,000   $  2,662,000   $  2,706,000   $               -   $  11,250,000  
Total  $151,045,000   $53,629,000   $27,468,000   $28,331,000   $260,473,000  
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Finally, a $7 Million estimate is used for the cost of rehabilitating the proposed 
asphalt runway (11R-29L), which occurs 12 years after opening (2022). 
Table B-7 (on the following page) presents the total annual costs of the project.  
10. Financial Evaluation 
The BCA valuation period is 2003-2040.  This is based on the anticipated 
construction of the project by year 2010 and the 30-year cycle for concrete 
pavement. 
Capital development costs were spread out evenly through a three-year 
construction period of 2008-2010.  Annual project benefits were estimated for 
each year beginning in 2011 through 2040.  Additional O&M costs were applied 
annually.  Runway rehabilitation projects occur in year 2006, 2018 and 2030 for 
the existing Runway 11L-29R, and in years 2022 and 2034 for the relocated 
Runway 11R-29L. 
Project benefits and costs were discounted at 7 percent annually, consistent with 
the BCA guidelines. 
As shown in Table B-8 the resulting ratios are 1.08 to 1.33 for an asphalt runway 
and 1.02 to 1.23 for a concrete runway.  Table B-9 provides the discounted 
benefit and cost figures that yield these ratios over the valuation period. 
Table B-8 
Net Benefits versus Costs 
 
   
 Asphalt Concrete 
   
Benefit  $       58,261,000  $      58,261,000 
Cost  $      53,889,000  $      57,207,000
BCA Ratio 1.08-1.33 1.02-1.23 
   
Note: Net Present Value of total benefits and costs over valuation period 
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Table B-7 
Project Costs 
 
  Asphalt (Runway 11R-29L) Concrete (Runway 11R-29L) 
  Construction O&M Total Project Construction O&M Total Project
Year Costs Expenses Costs Costs Expenses Costs 
2003  $                   -    $              -   $                  -    $                   -    $              -    $               -   
2004  $                   -    $              -   $                  -    $                   -    $              -    $               -   
2005  $                   -    $              -   $                  -    $                   -    $              -    $               -   
2006  $                   -    $              -   $                  -    $                   -    $              -    $               -   
2007  $                   -    $              -   $                  -    $                   -    $              -    $               -   
2008  $25,480,000.00   $              -   $   25,480,000   $28,533,333.33  $              -    $ 28,533,333 
2009  $25,480,000.00   $              -   $   25,480,000   $28,533,333.33  $              -    $ 28,533,333 
2010  $25,480,000.00   $              -   $   25,480,000   $28,533,333.33  $              -    $ 28,533,333 
2011  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2012  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2013  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2014  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2015  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2016  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2017  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2018  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2019  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2020  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2021  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2022  $       7,000,000   $      10,500  $     7,010,500   $                   -    $      10,500   $        10,500 
2023  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2024  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2025  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2026  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2027  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2028  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2029  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2030  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2031  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2032  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2033  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2034  $       7,000,000   $      10,500  $     7,010,500   $                   -    $      10,500   $        10,500 
2035  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2036  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2037  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2038  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2039  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
2040  $                   -    $      10,500  $          10,500   $                   -    $      10,500   $        10,500 
Total  $     90,440,000   $    315,000  $    90,755,000  $     85,600,000  $    315,000   $ 85,915,000 
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Table B-9 
Discounted Benefits and Costs (2003 Net Present Values) 
 
     Asphalt Rwy.   Concrete Rwy.  
   Present Value    Present Value   Annual Net   Present Value    Annual Net  
Year  of Benefits   of Costs   Benefit   of Costs   Benefit  
2003  $                -    $                 -    $                 -    $                 -    $                 -   
2004  $                -    $                 -    $                 -    $                 -    $                 -   
2005  $                -    $                 -    $                 -    $                 -    $                 -   
2006  $                -    $                 -    $                 -    $                 -    $                 -   
2007  $                -    $                 -    $                 -    $                 -    $                 -   
2008  $                -    $  18,167,000   $  (18,167,000)  $  20,344,000   $  (20,344,000) 
2009  $                -    $  16,978,000   $  (16,978,000)  $  19,013,000   $  (19,013,000) 
2010  $                -    $  15,868,000   $  (15,868,000)  $  17,769,000   $  (17,769,000) 
2011  $   2,887,000   $           6,000   $     2,881,000   $           6,000   $     2,881,000  
2012  $   2,869,000   $           6,000   $     2,863,000   $           6,000   $     2,863,000  
2013  $   2,842,000   $           5,000   $     2,837,000   $           5,000   $     2,837,000  
2014  $   2,710,000   $           5,000   $     2,705,000   $           5,000   $     2,705,000  
2015  $   2,583,000   $           5,000   $     2,578,000   $           5,000   $     2,578,000  
2016  $   2,466,000   $           4,000   $     2,462,000   $           4,000   $     2,462,000  
2017  $   2,354,000   $           4,000   $     2,350,000   $           4,000   $     2,350,000  
2018  $   4,276,000   $           4,000   $     4,272,000   $           4,000   $     4,272,000  
2019  $   2,144,000   $           4,000   $     2,140,000   $           4,000   $     2,140,000  
2020  $   2,045,000   $           3,000   $     2,042,000   $           3,000   $     2,042,000  
2021  $   1,951,000   $           3,000   $     1,948,000   $           3,000   $     1,948,000  
2022  $   1,860,000   $     1,938,000   $        (78,000)  $           3,000   $     1,857,000  
2023  $   1,828,000   $           3,000   $     1,825,000   $           3,000   $     1,825,000  
2024  $   1,750,000   $           3,000   $     1,747,000   $           3,000   $     1,747,000  
2025  $   1,676,000   $           2,000   $     1,674,000   $           2,000   $     1,674,000  
2026  $   1,606,000   $           2,000   $     1,604,000   $           2,000   $     1,604,000  
2027  $   1,539,000   $           2,000   $     1,537,000   $           2,000   $     1,537,000  
2028  $   1,475,000   $           2,000   $     1,473,000   $           2,000   $     1,473,000  
2029  $   1,414,000   $           2,000   $     1,412,000   $           2,000   $     1,412,000  
2030  $   5,015,000   $           2,000   $     5,013,000   $           2,000   $     5,013,000  
2031  $   1,302,000   $           2,000   $     1,300,000   $           2,000   $     1,300,000  
2032  $   1,250,000   $           1,000   $     1,249,000   $           1,000   $     1,249,000  
2033  $   1,200,000   $           1,000   $     1,199,000   $           1,000   $     1,199,000  
2034  $   1,153,000   $       861,000   $        292,000   $           1,000   $     1,152,000  
2035  $   1,109,000   $           1,000   $     1,108,000   $           1,000   $     1,108,000  
2036  $   1,067,000   $           1,000   $     1,066,000   $           1,000   $     1,066,000  
2037  $   1,027,000   $           1,000   $     1,026,000   $           1,000   $     1,026,000  
2038  $      989,000   $           1,000   $        988,000   $           1,000   $       988,000  
2039  $      954,000   $           1,000   $        953,000   $           1,000   $       953,000  
2040  $      920,000   $           1,000   $        919,000   $           1,000   $       919,000  
Total  $ 58,261,000   $  53,889,000   $     4,372,000   $   57,207,000   $    1,054,000  
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11. Sensitivity Analysis 
The resulting benefit cost ratio can be impacted by changes to several factors 
included in this analysis.  These factors include: 
?? Operations and passenger forecast – If activity increases at a lower rate 
than anticipated, the benefit/cost ratio could be impacted negatively.  On 
the other hand, an increase in activity above the forecast would increase 
the ratio.  
?? Capital project costs – A lower cost results in a higher ratio, and vice 
versa. 
?? Length of the development/construction period – The shorter the 
development period, the quicker benefits can be accrued.  
?? Runway rehabilitation costs, timing, and resulting runway closures – As 
the scope and complexity of the rehabilitation of the main air carrier 
runway increases, so does the benefit/cost ratio. 
12. Conclusions 
Based on the results of this analysis, prepared in accordance with FAA 
guidelines, the benefits of this project exceed its costs for either an asphalt or 
concrete pavement runway.  Therefore, it is prudent for the TAA to proceed with 
the planning, financial and environmental approval, and implementation process 
for the relocated Runway 11R-29L.  This project meets FAA criteria as a high 
priority capacity enhancement initiative, and as such, will be eligible for 
discretionary AIP LOI funding, subject to the approval of an application and other 
related permitting requirements. 
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APPENDIX C: EVALUATION OF ULTIMATE TERMINAL 
CAPACITY 
 
1. Introduction 
 
The examination of the ultimate capacity of the major functional components of 
the terminal and concourse area and landside facilities will provide the Tucson 
Airport Authority (TAA) with the information necessary to make critical decisions 
regarding pending capital improvement and expansion projects in the terminal 
and concourse area.  The airport is currently in the midst of the construction of an 
expansion to the non-secure area of the terminal processor.  This expansion 
includes the relocation of the arrival and departure curbfronts, will add 
approximately 80,000 square feet of space to the terminal and includes 
increased public circulation in the ticketing and baggage claim areas along with 
new larger claim devices.  Other expansion projects are pending, including the 
construction of a new parking garage in front of the terminal, and expansion of 
the concourse and gate facilities to address requirements for security checkpoint 
expansion and improve passenger flows.  The TAA requires an accurate 
estimation of the likely ultimate capacity of the terminal upon completion of this 
expansion project in order to ensure that future projects will provide a uniform 
ultimate capacity throughout the terminal and landside. 
 
2. Executive Summary 
 
Each of the major functional components of the terminal has their own capacity; 
the overall capacity of the terminal is determined by the component with the 
lowest capacity and which could not be expanded as necessary.  Based on our 
analysis we estimate the overall capacity of the terminal facility to be 
approximately 7 million annual passengers (7 MAP), which is the estimated 
capacity of the baggage claim frontage after completion of the terminal 
expansion project.  All other component areas were determined to either have an 
existing capacity greater than 7 MAP, or could be expanded to provide sufficient 
capacity to meet that level of demand.  Baggage claim, specifically the claim 
devices and claim frontage, cannot be expanded beyond the seven claim devices 
and 986 lineal feet of claim frontage provided with the ongoing expansion project.  
We recognize that one of the seven claim devices is double sized and could be 
split into two individual units (total of eight) however this would not provide any 
additional claim frontage and therefore no additional capacity.   
 
In the concourse area our analysis indicates that the capacity constraints are not 
so much a function of the available gates but the overall size of the concourse 
and the amount of space available for functions such as concessions, restrooms, 
holdrooms and circulation.  It is our belief that the space available in the existing 
concourses would not be sufficient to meet the passenger demand if the airport 
were to see increased use of the existing gates.  While we estimate that actual 
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gate counts would only have to grow approximately 45 percent, space 
requirements in the concourse area may need to double in order to 
accommodate a 7 MAP activity level. 
 
Table C-1 summarizes the results of our analysis including estimated existing 
capacity of the major passenger processing components and future facility 
requirements to provide a uniform capacity of 7 million annual passengers.  The 
following sections provide greater detail on the methodology used to estimate the 
capacities as well as the actual capacity estimates and expansion requirements 
of the individual components.  Options for expanding other functional 
components will require further analysis to evaluate physical constraints, 
operational issues, and cost. 
 
3. Methodology 
 
The capacity of the various functional components in the terminal and concourse 
were determined by developing programmatic requirements for the 2009, 2016, 
and 2023 activity levels, determined as part of the Master Plan Update Forecast, 
plus an additional future demand level beyond the expected building capacity 
was identified.  The existing capacity of the components was then estimated by 
comparing the size of the existing facilities to the space requirements for the 
various activity levels and interpolating.  To provide the framework for future 
passenger and fleet characteristics a 9 MAP activity level was selected to 
represent an activity level that would be beyond the capacity of all of the major 
functional elements.  The passenger peaking characteristics for the 9 MAP 
activity level were kept consistent with the existing peaking characteristics.  This 
is reflective of typical growth in a spoke market such as Tucson and assumes 
that activity growth would be unconstrained until reaching capacity.  Should 
activity begin to be constrained in certain areas such as airfield or gate capacity, 
the airlines would likely adjust their flight schedules somewhat to reduce the 
peaks and fill in the valleys.  A depeaking of the schedule would result in a 
greater total annual capacity in the terminal; therefore our approach should 
provide an appropriately conservative estimation of the true capacity.   
 
Programmatic space requirements are based on established industry standards 
and professional experience and represent Level of Service C criteria or greater.  
Major inputs in the space program model are annual enplanements, and peak 
hour passengers, both enplaning and deplaning.  In this analysis two types of 
peak passenger levels were calculated, exclusive and common.  Exclusive peak 
passenger levels refer to the peak periods by each carrier (which can occur in 
different hours for different carriers) and are used for calculating airline specific 
requirements such as ticket counters.  Common peak passenger levels refer to 
actual peak passengers in a given hour, irrespective of airline.  These values are 
used for non-airline specific facilities such as security checkpoints and 
concessions.  This type of programmatic approach to facility sizing is commonly 
used as a first step during the planning and preliminary design of any terminal 
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expansion project.  Often as the process proceeds through design the actual 
areas realized for items such as holdrooms, circulation areas, concessions, and 
other spaced based requirements change either as a result of physical 
configuration, cost issues, or professional judgment without actually affecting the 
effective capacity of the facility. 
 
The capacity of the landside elements was calculated in a somewhat different 
manner than the terminal and concourse components.  The parking capacity was 
determined by estimating the actual demand at each facility based on current 
daily turnover rate for each type of lot, as well as the existing occupancy of each 
existing lot.  Hourly occupancy characteristics of each type of lot were analyzed 
to determine the demand based on both the actual capacity and the practical 
capacity, which is considered to be 85 percent of the actual capacity.  In order to 
reflect the influence of pricing on demand, the demand for each lot was 
“smoothed” to theoretically obtain the most efficient use of the existing parking 
spaces based on current total demand, if parking rates were perfectly adjusted.  
This smoothed demand was then related to the existing O&D passenger demand 
at the airport.  The ultimate capacity of the parking system was then determined 
and correlated to a future O&D passenger demand. 
 
The ultimate curbfront capacity was estimated by determining the existing peak 
hour demand at the existing curbfronts in units of “foot-minutes.”  The demand 
was related to the existing capacity to obtain a demand-to-capacity (d/c) ratio.  
The system was then analyzed to determine if there are any areas of 
improvement in the current operating conditions, such as improved police 
enforcement, that could extend the useful life of the facility.  The ultimate 
curbfront capacity was then calculated based on the increase in forecast O&D 
passenger activity. 
 
In all cases it is important to note that while we have attempted to provide both 
an existing estimated annual capacity and, where necessary, future space 
requirements to achieve a balanced capacity throughout the building these 
numbers are not exact.  Existing facility capacities and future space requirements 
are based on industry standards, smaller facilities can, and often do, serve just 
as many passengers as larger ones, they just tend to be a little more congested 
or passenger service times will be longer. 
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4. Existing Capacity Analysis 
 
The following is a detailed discussion of the results of the analysis.  This section 
covers all of the major components examined including: 
 ?? Terminal Processor 
- Ticketing 
- Baggage  
- Security Checkpoints 
- Circulation, including meeter/greeter space 
- FIS Facilities ?? Concourse Facilities 
- Gates 
- Holdrooms 
- Rest Rooms 
- Concessions ?? Landside Facilities 
- Arrival and Departure Curbfronts 
- Public Parking 
 
Terminal Processor 
 
The examination of the capacity of the terminal processor (generally defined as 
the public areas) focused on four major components, ticketing, baggage, 
circulation areas, and the security checkpoints.  The following is a discussion of 
the capacity estimates for each of these major components and their associated 
subcomponents. 
 
Ticketing 
Ticketing is an airline specific function that serves the enplaning 
passenger exclusively.  In evaluating the capacity of the ticketing area, we 
analyzed the number of ticketing positions available, the length of ticket 
counter available, ticketing area, and ticketing queuing areas available.  
Based on review of drawings and discussions with TAA staff we believe 
that there are approximately 99 ticketing positions and 495 lineal feet of 
ticket counter available at the airport today.  The total ticketing positions 
include both physical podium positions staffed by an airline employee and 
electronic self check-in kiosks that have been installed by some of the 
airlines.  It is our belief that these existing ticket counters positions can 
support approximately 5.2 MAP and the frontage available can support 
approximately 5.6 MAP.  It is important to note that not all of the available 
ticket counter podiums are currently being used by the airlines.  
Furthermore, the expansion of the ticketing lobby as a result of the 
ongoing terminal development project will provide additional ticket lobby 
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circulation areas suitable for installation of additional self check-in kiosks 
in the future. 
 
Ticketing and ticketing queue areas are functions of the counter frontage 
available.  The ticketing area is the area between the ticket counter and 
the wall behind the counter, typically at least 10 feet of depth along the 
length of the ticket counter is provided.  Ticketing queue is the area 
reserved for passenger queuing in front of the ticket counter; typically a 
minimum of 30 feet along the length of the ticket counter is reserved for 
this function.  At TIA these areas seem to be sufficient to support the 
existing ticket counter frontage and would not impact the estimated 
ticketing capacity.  Another airline ticketing function that doesn’t 
specifically drive capacity but that should be verified is Airline Ticket Office 
(ATO).  Generally ATO space is located directly behind the back wall of 
ticketing (but can be located in other terminal areas as necessary).  
Typically the ATO space should be at least 30 feet deep along the length 
of the ticketing counter.  Table C-2 below summarizes the existing 
ticketing areas and associated capacity. 
 
Table C-2      
Ticketing Capacity 
 
Area Existing Size Estimated Capacity 
Ticketing Positions 
1/
 99 5.2 MAP 
Ticket Counter Length 495 ft 5.6 MAP 
Ticketing Area 4,879 sq ft 5.5 MAP 
Ticketing Queue 14,871 sq ft 5.6 MAP 
ATO Space 
2/
 24,352 sq ft 9.2 MAP 
1/
 Includes electronic self check-in kiosks 
2/
 Includes all office areas located behind the ticket counters, some of which is not currently allocated to the airlines. 
 
Baggage 
The baggage system at TIA is comprised of both outbound and inbound 
systems, which are shared to some extent by the airlines.  For this 
capacity analysis, we have assumed a baggage system that is essentially 
a common use system shared equally by the airlines.  In reality the system 
will be subdivided into smaller discrete subgroups that each will be shared 
by a smaller number of the airlines based on location and operational 
requirements.  The allocation of certain airlines to specific portions of the 
baggage system could impact the ultimate capacity of the system, 
however it is unlikely that this impact would be substantial.  In this analysis 
we focused on the capacity of the baggage claim area and the inbound 
and outbound baggage areas including baggage screening.   
 
The capacity of the baggage claim is primarily a function of the frontage 
available for passengers to claim their bags.  Upon completion of the 
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current terminal expansion program TIA will have 7 baggage claim units 
with 986 lineal feet of claim frontage.  Based on the number of projected 
peak hour deplaning passengers and baggage we estimate that the 
capacity of the baggage claim system is approximately 7.0 MAP.  It is 
assumed that passengers will line up two to three people deep while 
waiting for their bags to arrive.  It is recommended that a claim area 
approximately 35 feet deep along the length of the claim frontage be 
provided to allow passengers to wait for their bags, maneuver around the 
baggage claim devices and store claimed bags.  Although the baggage 
claim device has been identified as having a capacity of 7.0 MAP, after 
completion of the terminal expansion project the 37,821 square feet of 
claim area would be capable of accommodating approximately 7.7 MAP.   
 
The other key space requirement for the baggage system is the back-of-
house area where the outbound baggage make-up, bag train circulation 
area, inbound baggage delivery, and TSA baggage  screening (EDS) 
takes place.  For purposes of this analysis we combined these functional 
requirements into a single bag make-up and delivery area requirement.  
Our measurements indicate that there is approximately 67,292 square feet 
of area available for these functions, which provides an estimated capacity 
of 3.9 MAP, with the major constraint being the area available for the five 
existing TSA baggage screening pods which has also reduced the area 
available for baggage make-up.  Table C-3 below summarizes the existing 
baggage areas and associated capacity. 
 
Table C-3      
Baggage System Capacity 
 
Area Existing Size 
1/
 Estimated Capacity 
Bag Claim Frontage 986 feet 7.0 MAP 
Claim Units 7 N/A 
Claim Area 37,821 sq ft 7.7 MAP 
Bag Make-up and Delivery Area 
2/
 67,292 sq ft 3.9 MAP 
1/
  After completion of the ongoing terminal expansion project 
2/
  Includes space adjacent to the make-up and delivery areas used for TSA baggage screening (EDS). 
 
Security Checkpoints 
Since the TSA has taken over responsibility for all passenger security 
screening at airports, size requirements and passenger processing 
capacities have continued to evolve to address new TSA mandated 
requirements.  In estimating the capacity of the existing security 
checkpoints we have utilized current TSA requirements and passenger 
throughputs of approximately 1,500 square feet per lane and 170 
passengers per lane per hour.  The 1,500 square feet includes 
approximately 675 square feet for the TSA screening area and an 
additional 825 square feet of area designated for checkpoint queuing.  
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Based on the peak hour passenger demand forecast we estimate the 
existing 6 security checkpoint lanes provide an annual capacity of 
approximately 4.2 MAP while the total checkpoint and queuing area is only 
adequate for approximately 2.7 MAP.  This reflects that six checkpoint 
lines have been squeezed into the space typically required for four.  While 
the estimated capacity of the available area is below existing activity levels 
at the airport this does not mean one would expect to see serious delays 
at the security checkpoint throughout the day.  However it is reasonable to 
expect that there would be congestion and potential delays in the peak 
periods.  Table C-4 below summarizes the existing security checkpoint 
areas and capacity. 
 
Table C-4      
Security Checkpoint Capacity 
 
Area Existing Size Estimated Capacity 
Number of Lanes 6 lanes 4.2 MAP 
Checkpoint Area 3,850 sq ft 
Checkpoint Queuing 3,425 sq ft 
2.7 MAP 
 
Circulation 
Circulation spaces are the areas in the terminal and concourses used by 
passengers and other terminal users to move from one location to 
another.  These areas are generally free from obstructions and other 
passenger processing functions.  However, certain service elements such 
as public phones, newspaper boxes, FIDS monitors, baggage cart 
dispensers, passenger standing areas, and small freestanding concession 
kiosks or carts are often found in circulation areas.  For purposes of this 
capacity analysis we have focused on two specific circulation areas; public 
circulation, which includes circulation in the ticketing and baggage claim 
halls, and secure circulation, which is the circulation areas beyond the 
security checkpoints.  With completion of the terminal expansion the public 
circulation areas will have very high capacity levels in aggregate but there 
may still be localized deficiencies in areas where large numbers of 
passengers tend to congregate.   
 
The airport currently experiences periods of congestion in the public 
circulation areas in the hallways or throats leading from the terminal to the 
security checkpoints.  This congestion results from the combination of 
arriving and departing passengers transitioning through the area and 
members of the non-traveling public who tend to congregate in the area to 
meet arriving passengers since security restrictions no longer allow them 
access to the gate area.  This relocation of “meters and greeters” from the 
holdrooms to locations near where passengers exit security is a new 
challenge facing a number of airports since September 11th.   
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Evaluation of this sub area of the public circulation area at TIA indicates 
that after accounting for the space requirements for security queuing and 
arriving passenger circulation, each concourse throat only has 
approximately 125 square feet of space available for meters/greeters.  
This is located in the area between the escalators/stairs down to bag claim 
and the start of the ramp up to security and the concourses.  There is 
some additional space available along the walls in the hall leading to the 
security checkpoint but use of this space will interrupt the smooth flow of 
passengers to and from the concourses.  Using typical space 
requirements of 15 square feet per person means that more than 8 
persons waiting in either of these areas will result in congestion.  We 
estimate the total number of meeters/greeters in the peak 20-minute 
period is 103, requiring a total of 1,547 square feet of space allocated 
between the two concourses.  Currently this space should be allocated 60 
percent at the west concourse and 40 percent at the east based on the 
existing gate capacity; or 928 square feet on the west side and 619 square 
feet on the east.  While there is an excess of public circulation space 
available, the location of the space doesn’t align with the location of the 
demand for meeter/greeter space.  Options should be explored that would 
relocate the meters/greeters into those locations where there is sufficient 
area to accommodate them such in the baggage claim area at the bottom 
of the escalators leading down from the concourses.  Another option for 
accommodating meeters/greeters would be the existing Gallery area, 
however use of this area would require significant reconfiguration and a 
re-routing of the existing arriving passenger flows and circulation to 
baggage claim. 
 
While the existing secure circulation capacity appears somewhat low, the 
configuration of the concourses at Tucson, with multiple gates at the very 
end of the concourses, tends to skew the apparent capacity because there 
is essentially no secure circulation associated with these gate positions.  
Table C-5 summarizes both the public and secure circulation areas after 
completion of the terminal expansion project and the associated capacity 
estimates.   
 
Table C-5      
Circulation Area Capacity 
 
Area Existing Size  Estimated Capacity 
Non-Secure Circulation   
Ticketing 
1/
33,584 sq ft 19 MAP 
Baggage Claim 
1/
31,127 sq ft 22 MAP 
Meeter/Greeter 250 sq ft N/A 
Secure Circulation 21,406 sq ft 2.9 MAP 
1/
  After completion of the ongoing terminal expansion project 
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Terminal Concessions 
See discussion of non-secure concessions below in Concourse Facilities 
section. 
 
International Arrival (FIS Facilities) 
The existing international arrival facilities encompass approximately 
15,852 square feet of total area located in a separate International 
Terminal Building.  Because the existing FIS facilities are separate from 
the domestic terminal we have not included them in the existing capacity 
analysis.  In the future, the airport intends to integrate the FIS facilities into 
the existing domestic concourse therefore the discussion of future facility 
requirements does include a discussion of FIS requirements. 
 
Concourse Facilities 
 
The examination of the capacity of the concourse facilities focused on four major 
components, gates, holdroom areas, concessions, and restrooms.  The following 
is a discussion of the capacity estimates for each of these major components and 
their associated subcomponents. 
 
Gates 
Currently not all of the available gate positions at the airport are being 
utilized.  Of the 22 available gates (20 in the domestic concourse and 2 
international gates) only 16 are actually in use on the domestic concourse 
(and only 15 of those have jet bridges), furthermore one of the gates lacks 
an associated holdroom and can only be used to unload arriving aircraft.  
Exhibit C-1 graphically depicts the existing parking positions and gate 
use.  Evaluation of the existing gate utilization and current activity levels 
indicates that each domestic gate accommodates approximately 122,000 
enplanements annually.  Given current gate  
availability and the nature of air carrier activity in Tucson, we estimate that 
average gate utilization would only increase slightly, to approximately 
125,000  to 135,000 annual enplanements per gate.  Applying this 
utilization to the 19 existing available gate positions on the domestic 
concourse (currently all international departures take place from the 
domestic gates) would result in an estimated annual gate capacity from 
4.8 to 5.1 MAP.  Gate 20 is currently used only for the unloading of aircaft 
because it lacks any associated holdroom and access to the gate is on the 
non-secure or public side of the terminal.  The estimated gate capacity is 
summarized in Table C-6 below.  The capacity calculation reflects the 
current exclusive-use utilization of the gates.  Adopting a common-use or 
even a preferential-use policy for the gates would promote increased 
utilization and ultimately the airport could realize increased capacity from 
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the same gates.  Further examination of the existing gate layout would be 
required to confirm that each of the 19 existing gate positions could 
actually be used for aircraft loading and unloading given the current 
holdroom configurations, door locations, and other interior space 
allocations.  Additionally since only 15 gates currently have passenger 
loading bridges additional bridges would be required. 
 
Table C-6      
Gate Capacity 
 
Area Existing Size  Estimated Capacity 
Gates 19 
1/
 4.8 – 5.1 MAP 
1/ 
Based on the existing number of gates (not parking positions) at the domestic terminal.  Currently only 16 of these gate 
positions are actually used.  Because Gate 20 can only be used for unloading of aircraft it has not been included in the 
gate capacity analysis. 
 
Holdrooms 
In evaluating the capacity of holdrooms, physical location is an important 
factor.  The available holdroom space needs to be in proximity to the gate 
and multiple gates with adjacent holdrooms effectively have additional 
holdroom capacity resulting from holdroom sharing between gates.  
Therefore, in evaluating the existing holdroom capacity for TIA, we 
focused on the specific gate configurations and utilizations currently in 
place at the airport.  Industry standards for holdroom sizes take into 
account circulation areas inside the holdroom, between seating aisles, 
queue space in front of podiums and clear paths to boarding bridges.  
Holdroom calculations must also take into account the average width of 
the aircraft serving the gate in order to provide balance along the flightline 
assuring holdrooms are in proximity to the actual aircraft.   
 
Currently at TIA there is approximately 27,482 square feet of holdroom 
space.  This space is broken up into discrete areas that serve anywhere 
from one to eight gate positions.  Table C-7 shows a breakdown of the 
existing holdroom space available and estimated holdroom requirements 
for each of these gate groupings.  In preparing this analysis we have only 
included those existing gates and holdrooms that are actually being used 
in the typical day and we have included a “sharing discount” to reflect the 
ability to share holdroom space between adjacent gates with contiguous 
holdroom areas.  A ten percent discount has been included for gates with 
an adjacent holdroom on only one side and a fifteen percent discount has 
been applied for gates with adjacent holdrooms on both sides.  
Additionally, to reflect the specific operating characteristics of Southwest 
Airlines, namely frequent flights with short ground times resulting in 
passengers from more than one flight at the gate at the same time, we 
have included a heavy utilization factor for the Southwest gates.  This 
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Table C-7      
Holdroom Capacity 
 
Gate 
Number 
Gate 
Capacity 
Holdroom 
Requirement 
Sharing 
Discount
1/
Heavy 
Utilization 
Factor
2/
 
Individual 
Gate 
Requirements
Total 
Holdroom 
Requirement 
Available 
Holdroom 
Space 
Deficiency/ 
Excess 
3 757 2,950 10% 0% 2,655 
4 757 2,950 15% 0% 2,508 
5 NB 2,500 10% 0% 2,250 
7,413  
 
4,428  
 
(2,985) 
 
6 N/A 0 0% 0% 0 
7 NB 2,500 10% 0% 2,250 
8 NB 2,500 15% 0% 2,125 
9 757 2,950 15% 0% 2,508 
10 NB 2,500 15% 0% 2,125 
11 NB 2,500 15% 0% 2,125 
12 N/A 0 0% 0% 0 
14 NB 2,500 10% 0% 2,250 
13,383  
 
10,756  
 
(2,627) 
 
20 N/A 0 0% 0% 0 0  0  0  
21 NB 2,500 10% 40% 3,250 
22 NB 2,500 10% 40% 3,250 
6,500  
 
3,420  
 
(3,080) 
 
23 757 2,950 10% 40% 3,835 
24A NB 2,500 15% 0% 2,125 
24B N/A 0 0% 0% 0 
25 757 2,950 15% 0% 2,508 
26 N/A 0 0% 0% 0 
27 N/A 0 0% 0% 0 
28 NB 2,500 10% 0% 2,250 
10,718  
 
8,878  
 
(1,840) 
 
Total 15  N/A N/A N/A 38,013  38,013  27,482  (10,531) 
1/
 Reflects use of adjacent holdrooms for additional capacity as needed.  Includes 10% for holdrooms with an adjacent 
holdroom on one side and 15% for holdrooms with adjacent holdrooms on both sides. 
2/
 Reflects that an additional 40 percent of the passengers from the next flight at the gate could be at the gate in addition to 
the passengers from the current flight. 
3/
 Gate 24B represents an existing second parking position served from the Gate 24 jet bridge.  This position does not have 
it’s own holdroom area and would be difficult to use independently from 24A in the future and therefore has not been 
included in this analysis. 
analysis shows that each of these gate groupings are currently deficient in 
terms of total area required to accommodate the existing passenger 
requirements, based on the maximum aircraft capability of the gates.  It is 
difficult to ascribe a specific annual passenger capacity to the holdroom 
groups however it is likely below the 3.6 MAP activity levels currently 
being experienced at the airport.   
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Concessions 
Currently there is approximately 26,058 square feet of total concession 
space at TIA with approximately 14,350 sq ft in non-secure, or terminal, 
areas and 11,708 sq ft in the secure, or concourse, areas.  Accepted 
industry standards recommend approximately 1,500 square feet of total 
concessions space per 100,000 enplanements with an additional markup 
to account for storage and service areas.  Currently a 70 percent secure, 
30 percent non-secure concessions split is standard.  Based on these 
recommendations the concessions allocation at TIA results in excess 
capacity on the non-secure side while the secure concessions are 
undersized.  The existing restaurant on the mezzanine provides the bulk 
of the non-secure concessions capacity.   
 
As passenger activity levels increase, concessions spaces already 
undersized to accommodate the passenger demand in peak periods will 
experience overcrowding and a decline in the level of service leading to 
potential lost revenue at TIA.  It is important to remember that while the 
secure concessions areas can support volumes of passengers beyond 
what is being experienced today, the level of passenger service drops 
dramatically as concession areas exceed their capacity, often causing 
passengers to bypass concessions entirely.  The secure concessions area 
is likely to be the first area to show visible signs of degraded levels of 
service as passenger activity levels continue to grow at the airport.  Table 
C-8 summarizes the existing secure and non-secure concessions areas 
and estimated capacities. 
 
Table C-8      
Concessions Capacity 
 
Area Existing Size  Estimated 
Capacity 
Non-Secure (Terminal) 14,350 sq ft 7.0 MAP 
Secure (Concourse) 11,708 sq ft 1.6 MAP 
 
Rest Rooms 
The restroom capacity analysis examined available facilities and capacity 
for restrooms in both the secure and non-secure areas.  Secure restroom 
facility requirements are a function of convenience and passenger 
demand and are typically calculated based on serving approximately 6 
narrowbody gates per restroom module.  Non-secure restroom facilities 
serve both passengers and meters and greeters and are required at both 
the enplaning and deplaning levels.  Typical planning parameters for the 
non-secure area are to provide restroom facilities for every 40 ticketing 
positions on the enplaning level and every three baggage claim devices 
on the deplaning level.  A typical restroom facility is comprised of a 1,100 
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square foot module, including both men’s and women’s facilities; family 
restrooms or assisted care facilities can be included in these modules as 
needed. 
 
Currently there are approximately 1,580 square feet of restroom space in 
the secure (concourse) area and 4,604 square feet of non-secure 
(terminal) restroom facilities.  This corresponds to annual capacities of 
approximately 2.0 MAP and 5.3 MAP respectively.  Generally speaking 
the non-secure facilities are large enough for the current demand however 
the secure facilities are undersized for current activity levels based on 
today’s standards.  Table C-9 below summarizes the estimated current 
restroom capacity. 
 
Table C-9      
Restroom Capacity 
 
Area Existing Size  Estimated Capacity 
Non-Secure (terminal) 4,604 sq ft 5.3 MAP 
Secure (concourse) 1,580 sq ft 2.0 MAP 
 
Landside 
 
The capacity evaluation of the landside components focused on two areas, 
parking and terminal curbfront.  The following is a discussion of the capacity of 
these components and their associated subcomponents. 
 
Terminal Curbfront 
Terminal curbfront data was not available during the peak historical month 
of activity (March).  Therefore a survey of vehicle counts, mode types and 
sample dwell times was conducted at the airport on Thursday, July 17, 
2003 and Friday, July 18, 2003.  Data was collected for both private 
vehicles and commercial vehicles on the arrival and departure levels.  
Realizing that this survey was probably not collected on the peak day of 
the month, the data was increased by 15 percent to reflect peak day 
conditions.  The data was then adjusted to reflect peak month conditions.  
It was determined from 2002 passenger levels that March (the peak 
month) passenger levels were 28 percent higher than July.  Therefore the 
July activity was increased by 28 percent to represent peak month activity.  
TIA is currently expanding the landside area of the terminal building.  This 
expansion has resulted in the relocation and reconstruction of the 
curbfront roadways, and the curbfront data collected is reflective of the 
curbfront configuration during this construction period.  However the data 
still reflects the total curbfront demand, and facility capacities are based 
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on the ultimate configuration of the curbfront upon completion of the 
terminal expansion project. 
Typically, a facility is considered constrained when the ratio of demand to 
capacity approaches 0.85.  This assumes no changes (operational or 
physical) would be made to accommodate the increased demand (i.e.; 
remaining at existing capacity conditions).  Although double parking is not 
common today, double parking is a common practice at airports and it 
could occur at Tucson’s 3 to 5 lane curbs without significant capacity 
limitation.  Therefore, double parking was accounted for in the future 
facility requirements as a way to extend the useful life of the curb.  Table 
C-10 below summarizes the existing curb areas and demand to capacity 
ratios as well as the projected annual capacity at a demand to capacity 
ratio of 0.85. 
Table C-10      
Curbfront Capacity 
 
 
 
 
Area 
 
 
Existing curb 
length 
Existing 
Demand to 
Capacity 
Ratio 
 
 
Estimated Capacity 
1/
 
Arrival Level (Private Vehicles) 740 ft 0.13 24.0 MAP 
Commercial Vehicle Curb 1,510 ft 0.16 11.5 MAP 
Departure 740 ft 0.46 9.0 MAP 
1/  Assumes 30 percent double parking. 
 Source: Landrum & Brown, Inc. 
 
Upon review of these results, there was initial concern that the estimated 
capacity of the Arrival Level curb (24 MAP) was too large.  However, it 
was determined that, given actual curfront utilization on July 17 and 18, 
2003, which formed the basis of the analysis, the estimated capacity 
would indeed be calculated at 24 MAP.  While the upward adjustments 
made to the survey data to try to accurately replicate a true peak hour 
were considerable, it is likely that existing demand used in the analysis still 
may not have been large enough to accurately reflect peak month, peak 
day, peak hour conditions.  A contributing factor may be that during the 
survey period only those vehicles that stopped at the curb to either wait for 
or pick-up their passengers were counted.  A number of vehicles were 
observed to circle repeatedly or drive through without ever stopping and 
were not counted.  If those recirculating vehicles were included as existing 
curb vehicles, the “existing demand” would be higher and the calculated 
Estimated Capacity would be lower than 24 MAP.  It is recommended that 
these estimates be updated with a supplemental curb survey in March 
2004, to get a more accurate database of existing demand. 
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However, while the 24 MAP Estimated Capacity of the Arrivals Curb may 
seem high, even if the current demand (including peak day and peak 
month adjustments) was actually twice the demand observed during the 
July survey, the Estimated Capacity of the curb would still be calculated at 
a high 12 MAP.   
For comparison purposes, Midway Airport has approximately 600 feet of 
curb for private vehicles on the arrival level--140 feet less than Tucson—
and yet accommodates almost 11 million total O&D passengers.  
Indianapolis International Airport has approximately 600 feet for private 
vehicles on the arrival level and currently accommodates just over 6 
million total O&D passengers.   
 
Parking Facilities 
In order to more accurately identify the close-in parking requirements for 
the future terminal facilities, this analysis re-examined the base allocation 
between short and long-term demand, taking into account historic 
transaction data, current fee structures and proximity of current parking to 
the existing terminal.   
Parking duration and occupancy information was obtained from airport 
staff, using data produced by the TIA parking software.  An average day in 
the peak month (March 2003) was used for the occupancy analysis.  
Since duration data was not available for March, data for June 27, 2003, 
the peak day of June, was substituted.   
To determine the peak occupancy of each parking lot, parking lot count 
information was examined for each parking facility, for every hour of an 
average day during the month of March 2003, which is historically the 
peak month.  In order to more accurately identify parking requirements for 
the future demand levels, the analysis first examined the base allocation 
between short and long-term demand, taking into account parking 
duration.      
 
A review of parking duration data in each lot indicates that 14 percent of 
people parked in the Long Term Lot for a short-term duration (0-4 hours).  
Therefore the actual short-term demand was adjusted to reflect these 
parkers as additional short term parking demand.  The total daily number 
of daily parkers that parked from 0 – 4 hours in the long-term lot would be 
53.  Because short term spaces turn over several times throughout the 
day, several cars can use the same stall over the course of the day.  
Therefore the total number of daily short term parkers was divided by the 
average number of parkers using each space in a day.  It was assumed 
that five cars would likely park in one short-term space each day.  Dividing 
the daily number of transactions (53) by the daily vehicles per stall (5) 
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shows that 11 stalls in the long term lot are effectively being used as 
short-term stalls each day.  This demand was added to the existing short-
term parking stall demand in the Short Term Lot, and subtracted from the 
Long Term Lot demand.  Discussions with TAA Staff has indicated that it 
is likely that a portion of the short term parking in the long term lot is 
associated with the business practices of the parking lot management 
company and reflects meetings and other business conducted in the ACE 
parking lot management offices. 
 
Based on the duration data available no short-term parkers currently use 
the Park N Save Lot.  Therefore, its totals were not adjusted. 
 
In order to determine parking capacity, occupancy volumes were projected 
for both the existing parking facilities (surface lots) and the proposed new 
parking garage.  Based on conversations with TIA staff, the proposed 
garage would be a three-level concrete structure with approximately 1,624 
spaces, 499 spaces would be allocated for short-term parking and 1,125 
spaces would be long-term with an additional 497 long-term spaces 
located in an adjacent surface lot.  This would be an increase from the 
existing surface lots, which have 469 short-term spaces and 908 long-term 
spaces respectively. 
 
Growth rates based on the percent of total annual passengers were 
applied to the occupancy for the each lot during the peak hour of the day, 
thus providing an occupancy for the peak hour during an average day of 
the peak month.  The occupancies also include a 15 percent surplus factor 
to allow patrons to easily find a parking space.   
 
Table C-11 depicts the estimated demand for close in and remote facilities 
compared to the capacity of both the existing surface parking lots as well 
as with the proposed parking garage.  As indicated in the table the 
capacity for long-term parking is slightly less than current demand.  It is 
important to note that this lot is not at its physical capacity yet but it has 
reached its operational capacity, which reflects the need for ease of 
finding a parking space. 
Table C-11      
Parking Capacity 
 
 Existing Surface Lots Proposed Parking Garage 
Area 
Existing 
number of 
spaces 
Estimated 
Current 
Capacity 
Existing number 
of spaces 
 
Estimated 
Capacity 
Short-Term  469 4.2 MAP 499 4.8 MAP 
Long-Term  908 3.3 MAP 1,622  
1/
 5.9 MAP 
Park N Save 5,650 14.1 MAP 5,650 14.1 MAP 
1/  Includes 497 spaces in a surface lot adjacent to the proposed garage. 
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Summary 
 
The analysis reveals that the existing capacity of the various components of the 
terminal, concourse and landside areas varies widely.  However, with the 
exception of the baggage claim frontage, the capacity of each of these 
components can be expanded.  Capacity increases can be gained through 
construction of additional areas, provision of additional devices, or adaptation of 
various policies and procedures.  Based on this, the appropriate ultimate terminal 
capacity is approximately 7 million annual passengers.  That does not mean that 
the building couldn’t ultimately accommodate more than 7 MAP, however as 
passenger demand approaches or exceeds the 7 MAP level passengers are 
likely to experience reduced levels of service and increased delays and queue 
lengths in peak periods.  We believe that 7 MAP is an appropriate, conservative, 
planning level capacity estimate. 
 
5. Future Expansion Requirements 
 
The following sections discuss future facility requirements necessary to ensure 
all the components are adequately sized to match the ultimate future terminal 
capacity of 7 MAP.  Currently all of the terminal, concourse and landside 
components analyzed have at least some subcomponents with an annual 
capacity of less than 7 MAP.  Future programmatic space requirements were 
developed for each of these components based on the same industry standards 
and peak hour passenger characteristics used in the existing capacity 
determination.  We have not made any attempt to present options for how the 
necessary expansions could be accommodated or any specific recommendations 
regarding the timing or cost of these expansions.   
 
Terminal Processor 
 
In order to serve a future annual demand of 7 MAP ticketing, baggage make-up 
and delivery, security checkpoints and secure circulation areas will all need to be 
expanded.  Growth of ticketing from its current capacity of approximately 5.2 
MAP will require provision of an additional 35 ticketing positions.  These 
additional positions can be manned podium positions, electronic self check-in 
kiosks or a combination.  This would correspond to an additional 175 feet of 
ticketing frontage if they were to be all staffed podiums.  Because there is a large 
amount of space available in front of the ticket counters and opportunities for 
growth in ticketing frontage is limited, it is likely that the majority of the additional 
positions will be electronic kiosks.  Ticketing area and queuing requirements will 
grow as well, however the exact areas will be a function of the types of additional 
positions added. 
 
The baggage claim area will be sufficient to meet the demands of a future 7.0 
MAP activity level but the bag make-up, delivery, and screening areas will need 
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to be expanded.  We estimate that the total area for bag makeup, inbound bag 
delivery, TSA screening, and bag train circulation and staging will have to be 
expanded by approximately 50,060 square feet.  While we have assumed that 
this expansion can be accommodated, probably through expansion towards the 
airside, this is an area that should receive further evaluation to determine the 
feasibility of such an expansion.  A total of 29,250 square feet of space will be 
required for TSA baggage security screening such as in-line EDS or similar 
equipment.  This area requirement is included in the 117,352 square feet of total 
bag makeup and delivery area space requirement.  
 
The security checkpoint function is the component of the terminal processor that 
will need to be expanded the most to accommodate a 7 MAP demand level.  The 
expansion will require both an increase in the number of lanes available as well 
as an increase in total area dedicated to passenger screening.  In order to 
accommodate 7 MAP we estimate 7 additional checkpoint lanes (total of 13), and 
13,996 square feet of additional area, will be needed. 
 
With the completion of the ongoing terminal expansion project, the public 
circulation space on both the upper and lower levels of the terminal will be more 
than sufficient to accommodate 7 MAP.  However, secure circulation areas in the 
concourses will need to be expanded by approximately 28,649 square feet.  
Secure circulation is however typically a byproduct of the concourse layout as 
opposed to a specific capacity target.  The exact secure circulation requirements 
can only be determined when the future concourse layout configuration is 
determined.  As discussed in the existing capacity section, an important subset of 
the public circulation is the meeter/greeter requirement.  Using typical space per 
person requirements and an estimate of 179 meeters/greeters in the peak 20 
minutes for a 7 MAP activity level results in a requirement of a total of 2,685 
square feet of space for meeters/greeters.  It is impossible to break this total 
requirement out between the east and west concourses at this time.  The 
allocation between the east and west concourses is a function of the peak 
demand in each concourse and the concourse peaking characteristics can only 
be estimated after the gate expansion concepts have been developed and the 
airline gate allocations have been determined.  This requirement assumes that 
the current security restrictions allowing only ticketed passengers past security 
screening remains in effect.  If this were to change in the future, then the 
meeter/greeter area requirements would be reduced significantly as most people 
would meet the arriving flights at the gate as they had in the past. 
 
It is the airport’s desire to relocate the existing international arrival functions (FIS 
facilities) from the current independent international terminal into the existing 
domestic terminal and concourse complex.  Based on our forecast of peak 
international activity associated with the 7 MAP activity level, a replacement FIS 
facility would require approximately 27,500 square feet of space.  This number is 
based on current design standards published jointly by the various US 
Government agencies involved in international passenger inspection.  The space 
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requirements include all the required break areas, examination rooms, and other 
facilities required by the various US agencies including Customs and INS, Public 
Health, Agriculture, and Fish and Wildlife.  Major components included in the FIS 
facility include a single baggage claim device, three INS inspection booths, and a 
pair of secondary counters for both Customs and Agriculture.  These space 
requirements do not include an allocation of space for international 
meeters/greeters, security re-screening, or baggage recheck.  Meeter and 
greeter space and security re-screening are a function of the ultimate location of 
the FIS facility and where the arriving international passenger exits the FIS 
facility.  Additionally these requirements do not include any additional space for 
the inspection of GA aircraft, however this is an issue that will have to be 
resolved in determining the future location of the new FIS facilities. 
 
Table C-12 below summarizes the facility requirements for the various 
components of the terminal processor required to accommodate an annual 
activity level of 7 MAP. 
Concourse Facilities 
 
In order to accommodate the 7 MAP activity level the existing concourse facilities 
will need to be expanded.  This expansion will include additional gates, and an 
overall growth in concourse area to accommodate additional holdrooms, 
concessions, and restrooms as well as the increased secure circulation areas 
discussed previously.  Assuming that gate utilization will improve somewhat over 
current levels to approximately 125,000 to 135,000 annual enplanements per 
gate, an activity level of 7 MAP would result in the need for 26 to 29 total gates 
including international activity.  The existing domestic concourses currently have 
a total of 20 numbered gate positions.  Of the 20 existing positions only 16 of 
them are currently being used and only 15 of those have jet bridge access and 
one can only be used for passenger unloading, leaving an effective existing gate 
count of 19.  We have not included the second parking position serviced by Gate 
24 today as it would be extremely difficult to operate that parking position as an 
independent gate, nor have we included Gate 20 since it can only accommodate 
passenger unloading.  In estimating future gate requirements we have assumed 
that the existing unused positions would be used first and the seven to ten 
additional aircraft gate positions would be developed as needed, through 
extensions to the existing east and west concourses.  The ability to use the gates 
that currently are not in use was not evaluated in this analysis.  While we believe 
it is generally feasible, this will ultimately need to be examined in greater detail to 
evaluate the impact of future space requirements on existing concourse facilities 
such as concessions and restrooms.  Particular attention would need to be paid 
to the future use of Gate 12 and the Gate 26-27 area.  In expanding the gate 
capacity, it may be necessary to acquire new jet bridges for the existing gates 
that lack them.   
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Table C-12      
Summary of Terminal Processor Requirements –  
7 Million Annual Passenger Demand Level 
 
 
Component 
 
Existing Size 
Future Requirement  
Growth 
Ticketing    
Positions
1/
 99 134 35 
Counter Length 495 ft 670 ft  
2/
 175 ft 
ATO Space 24,352 sq ft 
3/
 20,100 sq ft 0 
Baggage    
Claim Frontage 986 ft 940 ft 0 
Claim Devices 7 7 0 
Make-up and Delivery 
4/
 67,292 sq ft 117,352 sq ft 50,060 sq ft 
EDS/Bag Screening 
5/
 N/A 29,250 sq ft N/A 
Security Screening    
Lanes 6 13 7 
Checkpoint Area 3,850 sq ft 8,775 sq ft 4,925 sq ft 
Queue Area 3,425 10,725 sq ft 7,300 sq ft 
Circulation Area    
Non-Secure
6/
 64,711 sq ft 22,800 sq ft N/A 
Secure 21,406 sq ft 50,055 sq ft 28,649 sq ft 
Meeter/Greeter 250 sq ft total 2,685 sq ft total 2,435 sq ft total 
FIS Facilities N/A 27,500 sq ft 27,500 sq ft 
1/
 Includes freestanding electronic kiosks. 
2/
 Assumes all additional positions would be fixed podiums. 
3/ 
Includes all office space currently located behind the ticket counters, not all of which is currently used by the airlines. 
4/ 
Includes 29,250 square feet for TSA EDS/Bag Screening area 
5/
 Included in the total Make-up and Delivery space requirements above. 
6/
 Includes both upper and lower levels (ticketing and bag claim). 
 
The future concourse expansions required to create the seven to ten additional 
gates will also require a detailed analysis.  Currently the ability to expand the 
concourses to the west is limited by the existing fuel farm and GA access to the 
existing FIS facilities.  The airport’s current plan to relocate the fuel farm to an 
alternative location will provide an opportunity for additional western concourse 
expansion.  The remainder of the concourse expansion will have to take place 
either to the east or by filling the area to the south of the terminal, between the 
concourses.  In planning the gate expansion, consideration should be given to 
identifying options for incorporating the FIS facilities into the current domestic 
concourses and the creation of at least two international/domestic “swing” gates. 
 
The future design day fleetmix developed as part of the master plan update study 
represents a 5.9 MAP activity level and still contains a significant amount of 
activity by regional jet sized aircraft.  Therefore, it is reasonable that some of the 
additional gates could be sized to accommodate only regional jet type aircraft.  In 
order to be conservative in our estimate, we have assumed that all of the 
additional gates would be able to accommodate a typical narrowbody aircraft 
such as the Airbus A320 or Boeing 737.  This would ultimately provide the airport 
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with better flexibility to meet the needs of a wide range of carriers.  Additionally 
while there will continue to be some growth in gage as activity levels approach 7 
MAP we feel that the five existing B757 capable gates would be sufficient to meet 
the future demand for that size aircraft. 
 
In order to accommodate 7 MAP an additional 40,351 square feet of holdroom 
area would be required to support passenger activity at an appropriate level of 
service.  The additional holdroom requirements were determined by combining 
the additional space required to serve all of the existing gates plus the nine 
additional gates that would be required for this level of activity.  As with the 
evaluation of the existing holdroom capacity we focused on groups of contiguous 
holdrooms and the potential for sharing of capacity between gates.  The 
holdroom space requirement for the additional gates was estimated by assuming 
two new gate groups and calculation holdroom space requirements based on 
their associated fleet mix.  Table C-13 summarizes the individual gate groupings 
and specific holdroom requirements in each of the areas.  The actual future 
holdroom requirements will have to be reviewed and adjusted based on the 
actual concourse expansion plan, which would likely result in different gate area 
configuration and holdroom groupings.  
 
As indicated previously, the existing concessions areas in the secure or 
concourse areas are below recommended industry standards for the existing 
activity levels.  Applying industry standards to the ultimate capacity level of 7 
million annual passengers results in the need for an additional 25,546 square 
feet of concessions areas, all on the secure side.  The existing concession 
capacity on the non-secure side is sufficient for the 7 MAP activity level.  Existing 
concessions support facilities will need to be expanded as well. 
Additional restroom facilities in both the secure and non-secure areas will be 
required to meet the 7 MAP level of demand.  On the secure side approximately 
4,210 square feet of additional restroom facilities would be required, or 
approximately 4 additional 1,100 square foot restroom modules.  On the non-
secure or public side approximately 1,666 square feet of additional facilities or 1 
to 2 additional modules would be desirable.  Table C-14 summarizes the facility 
requirements for the various components of the concourse area required to 
accommodate an annual activity level of 7 MAP. 
Because growth in the concourse area can and likely will be undertaken in 
phases we have attempted to identify the future concourse area requirements not 
only at the 7.0 MAP activity level but at some additional intermediate activity 
levels leading up to the 7.0 MAP level.  Table C-15 summarizes the incremental 
concourse facility requirements for 4.2, 4.7, 5.3, and 5.9 MAP activity levels. 
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Table C-14  
Summary of Concourse Area Requirements -7 Million Annual Passenger 
Demand Level 
 
 
Component 
 
Existing Size 
Future Requirement  
Growth 
Gates 19 
1/
 26 – 29 7 - 10 
Holdrooms 27,482 sq ft 67,833 sq ft 40,351 sq ft 
Concessions     
Secure (Concourse) 11,708 sq ft 38,310 sq ft 26,602 sq ft 
Non-Secure (Terminal) 14,350 sq ft 14,190 sq ft 0 
Restrooms    
Secure (Concourse) 1,510 sq ft 5,720 sq ft 4,210 sq ft 
Non-Secure (Terminal) 4,604 sq ft 6,270 sq ft 1,666 sq ft 
1/
 Domestic concourse gates only. 
 
 
Table C-15      
Incremental Concourse Area Requirements 
 
  Existing Future Requirements 
 Activity Level 3.6 MAP 4.2 MAP 4.7 MAP 5.3 MAP 5.9 MAP 7.0 MAP 
 Approx. Year 1/ 2003 2008 2013 2018 2023 2034 
Airline Space             
  Gates               19             19             19             21             24                29  
  Holdrooms (s.f.)             
  Gates 3-5          4,428        7,413        7,413        7,413        7,413           7,413  
  Gates 6-14        10,756      17,633      17,633      17,633      17,633         17,633  
  Gate 20               -               -               -               -               -                  -    
  Gates 21-22          3,420        6,500        6,500        6,500        6,500           6,500  
  Gates 23-28          8,878      13,788      13,788      13,788      13,788         13,788  
  New Gates               -     -   -        4,500      11,250         22,500  
  Subtotal        27,482      45,334      45,334      49,834      56,584         67,833  
               
Concessions             
  Secure (s.f.)        12,764      20,160      22,425      24,689      27,860         38,310  
               
Public Space             
  Secure Circulation (s.f.)        21,406      31,410      34,900      38,389      43,275         50,055  
  Rest Rooms (s.f.)          1,580        3,630        4,018        4,406        4,950           5,720  
1/
 Reference to specific years is based on Forecast of Aviation Activity for Tucson International Airport, 2003, prepared by 
Landrum & Brown 
 
Landrum & Brown  Evaluation of Ultimate Terminal Capacity 
December 2004  Appendix C – Page 25 
 Tucson International Airport 
 Master Plan Update  Benefit Cost Analysis 
 
Landside Facilities 
 
Examination of the capacities of the landside facilities indicates that the existing 
terminal curbfronts have sufficient existing capacity to serve a 7 MAP demand 
level.  However the parking facilities, even with the construction of the proposed 
parking garage may need to be expanded. 
 
As noted in the Existing Capacity Section, the short-term and long-term areas of 
the existing surface parking lot do not provide sufficient capacity to accommodate 
the 7 MAP future demand level.  However the airport has proposed development 
of a new parking garage at the site of the existing surface parking lot.  Our 
evaluation of this garage indicates it also would exceed capacity prior to reaching 
the 7 MAP activity level based on its current design, and specifically the 
proposed allocation of short and long-term spaces.  It is important to note that 
when looking at the parking system in its entirety, the existing facilities provide a 
total of 7,000 spaces.  However only 5,445 spaces in total are required to 
accommodate the 7 MAP demand level.  Therefore the entire parking system 
would have an excess of 1,582 spaces.  Table C-16 below summarizes existing 
capacities of the surface parking lot, the 7 MAP future facility requirements, and 
the additional spaces required.  
 
Table C-16      
Total Peak Public Parking Future Facility Requirements 
 
 
Facility 
Existing Capacity 
(Spaces)  1/ 
7 MAP Facility 
Requirement 
(Spaces) 
 
Additional Spaces 
Required 
Short-Term  469 737 268 
Long-Term  908 1,904 996 
Total Close-In 1,377 2,641 1,264 
    
Park N Save 5,650 2,804 0 
Total Remote 5,650 2,804 0 
    
TOTAL SPACES 7,027 5,445 N/A 
Source: TIA parking software and Landrum & Brown, Inc. 
1/  Based on existing surface parking lots 
 
Because the total number of parking spaces available airport wide exceeds the 
total requirements to accommodate the 7 MAP activity level after the proposed 
parking garage is constructed, it may not be necessary to construct additional 
facilities or change the design for the parking garage but instead options for 
shifting demand between close in parking and the Park N Save facility could be 
explored.  As shown in Table 15 above, short-term parking facilities will need to 
have 737 spaces in order to accommodate 7 MAP.  Realizing that short-term 
parking is a premium service and a revenue generator that cannot be 
Landrum & Brown  Evaluation of Ultimate Terminal Capacity 
December 2004  Appendix C – Page 26 
 Tucson International Airport 
 Master Plan Update  Benefit Cost Analysis 
 
redistributed to a remote or off-site area, the required 737 spaces should be 
accommodated in the parking garage.  The remaining 1,402 spaces within the 
garage and adjacent surface parking lot would then be designated and priced as 
long-term.  Primarily by adjusting parking rates, the remaining demand for 502 
long-term parking spaces could then be shifted to the Park N Save Lot where 
there would be excess capacity.    
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